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grinding wheels, 6-13*° 
lock keyposts, 6-72 
metal furniture parts, 
nitrocellulose, 5-83 
nuvistors, 5-21* 


4-66 


pharmaceuticals, 1-74 
plowshares, 4-78 
polyethylene netting, 1-21*° 
reed-type switches, 5-9* 
relays, 5-9* 
semiconductor materials, 5-21° 
sewing machines, 3-63 
shoe buckles, 3-73 
spring tensioners, 2-72 
stainless steel strip, 4-96 
stampings, 4-90 
steel drum shells, 6-63 
steel strip, 5-27* 
suspension insulators, 6-79 
synchro shafts, 5-86 
tailpipes, 3-39 
tobacco products, 5-84 
transistors, 5-21* 
vacuum tubes, 5-21* 
wire spring relays, 6-73 
Manufacturing engineering, 5-65 
Manufacturing Engineering Council, 
2-21*; 5-10* 
Manufacturing planning, 1-122* 
Manufacturing research, 6-55, 56 
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es for automation, 2-91; 
-21 
Mattison, A. 
Continuous Edge Grinding, 4-76 
McMahon, J. C. 
Proportioning Sys- 


McMilian, 8. H. 
“7. Capsule Packaging, 


McRainey, J. H. 

_< Computers in Automation, 
Measurement, viscosity, 1-53 
Measuring, 

high pressures, 2-24* 

high speeds, 6-92 

liquid & gas flow, 6-28* 

quality control, 2-24* 

temperature, 5-87 
Memory devices, 

ferrite core, 2-34* 

magnetic drum, 5-41* 

Miller, L. D. 

— Pressworking, 
Mitchell, L. B. 

Applying Telephone Relays, 1-57 

Information Transfer, 2-93 

Rotary Stepping Switches, 3-87 
Mixing, 

bread dough, 1-50 


1-64; 


Establishing an Automated Plant, 
1-40 


Nests, tiltable, 2-72 
Nolan, C. G. 

Ss an Automated Plant, 
Nomography, 3-152* 
Nondestructive testing, 5-176* 
Numerical control, 4-51; 6-45 

APT programming, 6-16* 

machine tools, 3-39, 69; 5-24°; 


6-26° 
programming shortcuts, 4-58 
training course, 2-27° 


o 


Objectives, new plant, 1-40 

Olmsted, B. A. 
Fail-Safe Circuit for Hydraulic 

Machines, 3-146 

Operations research, 2-21*° 

Order picking, 6-143 

Organization for productivity im- 
provement, 1-122* 

Oscilloscope, 3-24* 

Overload controls, 2-74 


capsules, 1-74 
in wirebound boxes, 6-79 
lines, 3-43 
machines, 3-76; 6-90* 
price marking, 6-41* 
Packing suspension insulators, 6-79 
1-35°; 3-63; 4-83; 6-68 


; 6-90° 
pulse generator, 5-30*; 6-92 
sensors in counting, 4-80 
Pipe, glass lined, 1-13* 
Pipeline control, 6-87 
Planning an automated plant, 
Plating, 4-66 
machine, 1-35 
Pneumatic, 
clip assembler, 5-44* 
conveying, 3-148; 4-93 
gaging & control, 3-78 
systems, selection of, 4-159 
transfer system, 4-97 
Polk, L. F., Jr. 
Electropneumatic Gaging and Con- 
trol, 3-78 
Positioners, 1-21* 
Positioning. 
device, problem, 5-182* 
forming rolls, 2-56 
table, problem, 3-156* 
Presses, 
impact extrusion, 2-9* 
metalworking, 3-73 
Pressure detectors, 5-97 
Pressworking, 1-64; 4-90 
controls, 2-74 


1-40 


Process, 
chipboard manufacturing, 
computer control, 4-9*; 6-49 
dairy, 4-42° 
instrumentation, 2-13* 
programming shortcuts, 4-58 
pulp making, 3-44 

Production control, 5-178*; 


3-58 


Productivity, eee, 1-122* 
Programming, 4- 


New Equipment—Lease, Rent, or 
Purchase?, 6-147 

Pumps, vacuum, 6-26* 

Punched cards, 


= tees can o 
we 6-13° 
Punched shop order, 6-80 
Pyrometers, 

optical, 5-94 

radiation, 5-93 
Pyrometric cones, 5-95 


Quality control, 5-96; 6-91 
Quality for automatic assembly, 
2-154; 6-73 


Radiant heat brazing, 5-59 
Radioisotopes in industry, 3-17° 
esaniiit machine, 6-17* 


ee & range, 4-86 

retransmitting, 6-87 
Rectifiers, 3-16* 
Reel-type coil payoffs, 1-64 
Relays, 

circuit board mounting, 2-30* 

in information transfer, 2-93 
Reliability, 3-10* 

in automatic assembly, 6-73 
Renting, equipment, 6-147 
Reports, production control, 6-80 
Research, 

manufacturing, 6-56 

tax incentive, 4-10*; 6-55 
Riveting, 5-53* 
Rod drawing, 2-81 
Rotary stepping switches, 3-87 
Russell, R. W. 

Aus Electronic Counters, 


Sanding panels, 1-72 
onan, equipment procurement, 

1-4 
Scientific data handling, 3-48 
— compressed air systems, 

4- 

Sensing pressure, 5-97 
Servo components, book, 6-152* 
Servo system simulator, 4-30* 
Servomechanisms, fundamentals, 
2-164" 
Shafer, BR. C. 
“a Transfer Assembly, 
2- 
Sheet feeders, 1-67 
Sheet metal stampings, 3-152* 
Shot blasting, 4-96 
Shuchter, J. P. 

EDP in Distribution, 5-167* 
Soldering, 1-55 

automatic, problem, 5-182* 
Sorting, 

by color, problem, 3-156* 

discrete items, 6-143 
Speaker, R. L. 

Order Sorting Automated, 6-143 
Specifications, new equipment, 1-44 
Spin forging, 2-56 
Spot welding, 4-97 
Spray painting, 1-35* 

Stackers for blanks, 1-71 

Standardization, machine 
5-53° 

Standards, 3-13*, 21° 

electrical, 3-143 
Static control symbols, 5-103 
Statistics, weighing accuracy, 4-86 
Sterns, R. B. 

Contracting for Control Develop- 

ment, 5-74 
Storage, banks, 2-43* 
Straighteners, 1-64 
Strain gages, 5-169* 
Str ckland, H. A., Jr. 
ees & Obstacles, 
14 
Summerscales, E. 
a for Automatic Assembly, 
-1 
Switches, 
electromechanical, 

electronic, 4-21* 

flow dividing, 6-30* 

Mmagnet-operated, 6-33* 

parts diverting, 6-30° 

pressure, 2-31*; 5-97 
proximity limit, 1-16* 


tools, 


4-10° 


static control, 5-103 
Symbols, static control, 5-103 
Systems, 

automatic checkout, 1-13* 

engineering course, 5-16° 

metal chip ee 4-92 

pressworking, 


T 
Tailpipe bending, 3-39 
control of milling machine, 5-24* 


5-95 
, Static control, 5-103 
Testing 


automatic, 3-17* 
electronic systems, 1-13* 
Thayer, C. H. 
Automation and People—Tomor- 
row’s Strength, 1-121 
Thermistors, 5-92; 6-24*° 


a for simultaneous operations. 
5-1 
Training, 
for new plant, 1-46 
for numerical control, 2-27° 
Transducers, 
angular displacement, 5-30° 
compilation, 2-16* 
displacement, 1-26* 
electromechanica 1, 
rate, 5-30* 
strain gage, 3-32* 
temperature to current, 6-24° 
Transfer devices, 3-63 
for pressworking, 1-67 
Transfer machines, 3-77; 
for grinding, 4-76 
Transferring, 3-63 
Transistors, manufacture, 2-83 
Translator, for computer language, 
1-13* 
TV, closed circuit, 2-94 


4-33° 


6-45 


Vv 


Vacuum pumps, 6-26* 

Value engineering, 5-178* 

Valves, electrohydraulic, 2-56 
Vibration, damping materials, 5-47° 
Voltage peaking, 4-74 


w 


Wages, 5-66 
Walter, L. 
Processing Chips Into Chipboard, 
3-58 
Warehousing, 
data processing for, 5-167* 
Gumpertz system, 6-24* 
Weighing, 5-96 
bulk materials, 1-61, 73; 3-58; 5-77 
control, 4-42* 
discrete items, 4-86 
Welding, 1-29*; 3-17*; 5-106* 
automobile body panels, 2-43° 
five-station machine, 4-97 
gouging torch, 6-34* 
load control, 4-27* 
steel drum shells, 6-63 
tape controlled, 2-49* 
transistor pap. 6-156* 
Weymouth, L. 
ibe, 5-169 


Strain Ga, 
Wiltrakis, 

A Patecosioy of Materials Han- 
dling, 5-172 


¥ 


Youkers, H. A. 
Molding Glass Containers, 1-77 


Zambreycki, J. 
Comments on JIC 
Standards, 3-143 
Zero speed switch, 4-74 


Electrical 
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A 


Accounting, policies on equipment, 

6-56; 7-46 
Adhesives, 5-17* 
Adjustable-speed drives, 7-84 
Adminstrative data handling, 3-48 
—— for control development, 

-T4 
Alternators, stator winding, 7-59 
Aluminum conductors, 6-16* 
Analog to digital converter, 
Analysis, 
Assembly, 

automated, 4-97 

box closing machine, 6-79 

by riveting, 5-53 

can closures, 7-10* 

in drill fixture, 4-27 

in press, 3-73 

loose leaf metals problem, 4-170* 

machine for reed switches, 5-9°* 

of boilers, 6-9*° 

of spring tensioners, 2-72 

of transistors, 2-83 

preparing for, 6-73 

wire contact relay, 6-73 

with adhesives, 5-17° 

with metal clips, 5-44° 
Automation, 

and assembly, 6-73 

and maintenance, 3-17° 

and a, 7-74 

bibliography, 5-176* 

building equipment for, 2-164° 

—* proposal evaluation, 

-4 

NEMA section, 7-26° 

numerical control philosophy, 7-65 

Philosophy, 5-66; 6-56, 145; 7-127 
Automobile parts manufacture, 2-66; 


4-159 
capital expenditure, 7-46 


Balancing machine, 2-69; 3-77 
Batch weighing, 6-13° 
Blasting for scale removal, 4-96 
Blending, continuous, 5-77 
Bolz, R. W. 
Competition, edit., 7-45 
Manufacturing Research and Capi- 
tal Costs, 6-56 
Promotion announcement, 6-10° 
Bonner, R. H. 
= for Parts Handling, 
6-8 
Bottle orienting prob., 6-156*° 
Brakes, miniature, 5-36* 
Brazing, 
honeycomb panels, 5-59 
tube assemblies, 7-24° 
Brown, J. O. 
Using Pressure Switches to Moni- 
tor and Control, 5-97 
Brown, W. B. 
Automatic Induction Heating Line, 
6-69 


Cc 


Capital expenditure analysis, 7-46 
Casting, line, 4-73 
Charts, heat color, 5-95 

Check weighing, 2-71; 4-86 
Chemical facilities survey, 4-10° 
Chip removal, 4-94 

Chromatograph analyzer, 2-13* 
Clanahan, D. R. 

Process Programming Shortcuts 
for Tape Controlled Machines, 
4-58 

Cleaning, 

castings, 4-93 

sonic energy, 6-17° 

welding seams, 6-63 

Clutches, miniature, 5-36* 
Coating, 

antifriction for belts, 5-33° 

refractory material, 2-16* 

sprayed Teflon 5-33* 

Combes, J. J 

ew ~ Measuring Devices, 

5-8 
Competition, 7-45 
Computers, 3-47 

analog, 3-48 

digital, 3-48 

for process control, 6-49, 87 

Conferences, 

NMTRA machine tool exposition, 
4-16*; 6-10*; 7-10* 

manufacturing automation, 5-53 

— for control developments, 

-74 

Controls, 

adjustable speeds, 3-70; 7-84 

*Asterisks indicate brief items ap- 

pearing in departments. 
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ball mill grinding, 2-80 

chipboard process, 3-58 

computers, 3-47, 48; 6-87; 7-16° 

conveyor system, 3-63, 76; 7-21*, 
54 


count, 4-80, 90; 6-92 
current, problem, 5-182* 
development contracts, 5-74 
electric oven, 4-40* 
electrical, 7-80 
electrohydraulic servo, 2-56 
electropneumatic, 3-70; 7-80 
electropneumatic gaging, 3-78 
feedback theory, 3-152* 
handling, 4-66 
hydraulic, 7-37 
injection molding, 6-17* 
inspection machine, 6-91 
line load, 4-27* 
material feed, 7-80 
metal rolling mill, 5-107 
motor load, 7-80 
numerically controlled machine 
tools, 2-49"; 3-39, 69; 5-24° 
overload, 2-74; 5-27* 
plating cycle selection, 4-66 
pneumatic, 7-80 
potentiometer, 3-30° 
power, 4-27° 
pressure switches, 5-97 
pressworking, 2-74 
printing press, 4-51 
process, 4-9°; 5-87 
process by computer, 4-159 
production reporting, 6-80 
programmed conveyor, 3-63 
programming, 3-63 
pushbutton, 7-10* 
relays, 3-34* 
relay counting chains, 2-93 
rotary stepping switches, 3-87 
servo, 2-56 
speed, 2-56 
static, 3-16*; 4-40° 
synchronizing, 2-74 
temperature, 4-93; 5-87; 7-80 
thermal overload, 5-27° 
tracer, 2-56 
tractor-trailer, 6-67 
viscosity problem, 4-170° 
voltage digitizers, 7-24° 
weighing, 4-42*, 86 
welding, 6-66 
zero speed switch problem, 4-170° 
Conveyors, 
assembly area, 4-24° 
between machining 
2-66 
bulk material, 3-70 
capacity chart, 4-94 
chip, 4-94 
flour bags, 7-83 
power and free, 7-54 
retail merchandise, 7-54 
swivel, 7-83 
tubular, 4-94 
Cooling while conveying, 3-148 
Cost analysis, 2-49* 
Counters, 6-92 
Counting, 
control, 4-90 
electronic, 4-80 
newspapers, 4-51 
rotary stepping switches, 3-87 
Cubie handling fixture, 6-69 
Cutoff problem, light strip, 2-160* 


operations, 


Data handling, 7-68 
Data processing, 3-47, 48; 4-9*, 21°, 
168°; 5-16%; 6-10°, 13°; 7-26* 
for distribution, 5-167*° 
for engineering departments, T7- 
138° 
for tape controlled machines, 4-58 
Data storage, 7-68 
Decision making, theory, 2-164° 
Depreciation, equipment policies, 
6-56; 7-46 
Design, 
—s product & process, 
-8 


of computers, 3-10* 

plant, 4-45; 6-68 

production equipment, 7-37 
Detectors, current & voltage, 6-36° 
Die, progressive, 3-73 
Diode application, book, 6-152* 
Dispatching, 

by tractor-trailer, 6-67 

warehouse supplies, 6-67 
Dispensing, problem materials, 5-77 
Drilling, numerically controlled, 3-69 
Drives, 

adjustable-speed, 7-84 

adjustable speed, hydraulic, 3-70 

adjustable voltage dc, 7-84 

eddy current, 7-84 

electromagnetic, 7-84 

gas turbine, 4-24° 


modified Kraemer, 7-84 
thermal controlled, 2-80 
Drying, plastic powder, 6-91° 


Economics, 5-66; 6-55, 147 
equipment development, 6-56 
equipment investment, 7-46 
principles of, book, 6-152* 

Education, 5-66 

Electrical, 
aluminum conductors, 6-16* 
efficient use considerations, T7- 

138* 
engineering curriculum, 5-178°* 
standards, 3-143 
system maintenance, 4-74 

Electronics, components, 5-178* 

Employment, 5-66 

Encoders, shaft position, 2-37 

Engineering, 
costs, 6-56 
development contracts, 5-74 
equipment investment evaluation, 

7-46 
for maintenance, 4-73 

Equipment design, 7-37 

Equipment development, 
2-13° 

Equipment financing, 6-147 

Everett, J. B. 

— for High Speed Control, 
6- 


leasing. 


F 


Parris, J. A. 
Filters for Electrohydraulic Servo 
Systems, 2-151 
Feeders, 
bulk type, 6-82 
for machine tools, 5-71 
nonmar type, 6-82 
orienting belt, 6-82 
orientation-type, 6-82 
stack hopper, 6-82 
vibratory, 2-156; 6-82 
Feeding, 
bulk materials, 5-77; 7-80 
discrete parts, 6-82 
electronic parts, prob., 6-156* 
for grinding, 5-86 
problem materials, 5-77 
steel sheets, 6-63 
systems, 6-82 
Filling, granular material, problem, 
2-160* 
Fillmore, R. L. 
Electrohydraulic Servo Systems, 
2-56 
Filters, 
2-151 
Finishing, 3-63; 4-83 
Fischer, J. 
Processing While Conveying, 3-148 
Fixture body welding, 2-43* 
Flow, 
control, 2-164"; 6-87 
measurement, 2-164* 
meters, 6-28*° 
Fluid power, 
controls, 5-176* 
diagrams, 4-168* 
Food processing, 7-86 
Foreign competition, 7-45 
Forging, aluminum, book, 6-152* 
Forming, speedometer housings, 
5-107 
Furnaces, 
continuous annealing, 5-106* 
gas fired, 2-40* 
vacuum brazing, 7-24* 


hydraulic servo system, 


G 


Gaging, 
and electropneumatic control, 3-78 
and sorting. 2-66 
automatic micrometer, 5-33° 
electrostatic, 4-24* 
plastic balls problem, 4-170°* 
pneumatic, 3-78 
pressure, 4-39° 
thickness, 6-91*° 
Grinders, fillet, 4-48 
Grinding, 4-76 
cement, 2-80 
chamfers on rods, 3-76 
sheet edges, 6-63 
synchro shafts, 5-86 


Handbook, 
machinery, 4-168° 
tool engineering, 7-138*° 
Handling, 
a philosophy of, 5-172 
between conveyors, 4-66 


between dies problem, 2-160* 

bulk materials, 3-70; 4-93*; 5-77; 
6-9", 13° 

by tractor-trailer, 6-67 

cement, 2-80 

container marking, 6-41* 

discrete parts, 6-82 

for assembly, 2-72; 4-24* 

for grinding, 5-86 

for painting, 6-68 

for pressworking, 6-156* 

for welding, 6-63 

forgings for induction 
6-69 

glass in cartons, problem, 3-156* 

grain, problem, 2-160* 

hot metal sheets, 7-34* 

in packaging, 7-74 

in warehousing, 3-36*, 76 

lithographic plates, 3-43 

logs, 3-44 

machined parts, 4-36* 

machining wastes, 4-94 

magnetic conveyor, 4-92*; 
7-53 

marking, 6-41°; 7-24° 

metal chips, 4-92* 

metal sheet, 7-13* 

pipe, 7-41 

piston pins, 5-71 

pistons, 2-66 

pneumatic conveying, 3-148 

process materials, 5-77 

retail merchandise, 7-54 

selective transfer, 3-63 

ship cargo, 6-9* 

small drill problem, 7-134* 

sorting, 6-143 

vacuum lifters, 7-34* 

wirebound boxes, 6-79 

Harper, L. EB. 

Dispensing Problem Materials i: 

Process, 5-77 
Harple, K. G. 

Features of a Process Contro! 
System Operated by a Com 
puter, 4-159 

Harrington, J., Jr. 
A Look into Tomorrow, 5-66 
Hayes, W. C. 
Programmed Conveyor 
3-63 
Heat, 
processing, 5-87; 7-24° 
treating, 5-106 
Heating while conveying, 3-148 
Hilton, W. R. 

New Equipment—Lease, Rent, or 

Purchase? 6-147 
Hoppers, elevating storage, 6-82 
Hunt, 8 

Comments on 

7-67 
Hydraulics, 7-37 
ma fail-safe 

servo systems, 2-56 


heating, 


6-91°; 


System, 


Numerical Control, 


circuit, 3-146 


Indexing, in line transfer, problem, 
7-134° 
Induction heating line, 6-69 
Information, 
for process control, 4-159 
magnetic drum delay, 7-68 
retrieval device, 5-16* 
transfer circuits, 2-93 
Inspection, 
by closed circuit television, 2-94 
electric meters, 7-16*° 
for automatic assembly, 6-73 
metal sheet grader, 7-13* 
tinplate strip, 2-10°; 6-91° 
Instrumentation award, 4-10* 
Investor's rate method, 7-50 
Israeison, A. F. 
Applying Small Vibratory Feeders, 
2-156 


J 


JIC electric standards, 3-143 
Jobe, R. G. 

Pump Standardization . 

User’s Concept, 7-130 


Keebler, J. C. 
Numerical Control in Automation, 
7-127 


L 


LaRue, A. J. 
Successful Automatic Assembly, 
6-73 
Layout, packaging lines, 7-74 
Lead wires, for strain gages, 5-169 
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Leak detection problem, 5-182* 
Leasing, 3-9* 

equipment, 6-147 
. G., Jr. 

Features of a Process Control 
System Operated by a Com- 
puter, 4-159 

Au, J, F. 
Winding Stator Assemblies, 7-59 
Limit 


rotary, 2-74 
Linear systems analysis, 4-168* 
Load cells, 4-42° 
Logic devices, fluid power, 6-16* 
Luther, N. 

Memo On Maintenance, 4-71 


Machine tools, 
bender, 3-39 
evaluating cutting tools, 7-138° 
grinder, 4-76 
grinding, 3-76 
horizontal broach, 7-13* 
keypost milling, 6-72 
numerically controlled, 2-49*; 3- 
69; 7-9° 
pipe end machining, 5-108 
presses, 2-74; 3-73; 4-90 
programming numerically 
trolled, 4-58 
special for engine parts, 4-45° 
tailpipe bender, 3-39 
transfer; 3-77; 6-45 
Machines. 
assembly, 2-72, 83; 5-9°; 6-9°, 
7-10° 
automatic chucking, 5-71 
balancing, 3-77 
bar polishing, 2-81 
boring, 5-107 
box closing, 6-79 
brazing, 5-59 
brick pressing, 6-90° 
cam-controlied index table, prob- 
lem, 7-134° 
can making, 3-43 
chipboard processing, 3-58 
cleaning, 4-93* 
coll winding, 7-59 
outoff, flying, 2-81 
drying, 6-91*° 
electropneumatic inspection, 3-78 
hot dip galvanizing, 2-65 
induction heating, 6-69 
lacquer spraying, 2-65 
metal forming, 2-56 
molding, safety circuits, 3-146 
packaging, 3-76; 6-90° 
painting, 4-83 
pipe laying, 7-41 
piston processing, 2-66 
plating, 3-4% 
pressworking, 2-74; 5-107 
reading, 6-17* 
shearing, 6-92 
spin forging, 2-56 
spin forming, 3-27° 
straightening, 2-81 
welding, 4-97; 5-106; 6-63 
Magnetic, conveying devices, 
6-91°; 7-53 
Magnetic drum, in data delay, 7-68 
Maintenance, for automated line, 
4-71 
Management, 
personnel administration, 
Manufacture of, 
aluminum cans, 2-9* 
automobile bodies, 2-43* 
automobile engines, 4-45 
— ignition equipment, 
5- 
automotive parts, 2-66; 3-39; 4-90, 
97; 5-53; 6-45 
bars, 2-81 
bedding, 5-44° 
boilers, 6-9* 
building products, 3-58 
cane sugar, 3-70 
cement, 2-80, 94 
chewing gum, 5-81 
circuit boards, 6-21* 
cosmetics, 7-28* 
diesel engine parts, 7-65 
dies & molds, 5-17* 
electric meters, 7-16° 
electrical coils, 7-24* 
electrical conduit, 2-65 
flour, 7-83 
furniture, 5-44° 
gasoline, 5-85 
grinding wheels, 6-13° 
lock keyposts, 6-72 
metal furniture parts, 4-66 
nitrocellulose, 5-83 
nuvistors, 5-21* 
pelleted feeds, 7-80 
pet food, 5-83 
petroleum products, 6-67 
plowshares, 4-78 
reed-type switches, 5-9* 
relays, 5-9* 
semiconductor materials, 
sewing machines, 3-63 
uckles, 3-73 
spring tensioners, 2-72 
stainless steel strip, 4-96 
stampings, 4-90 


con- 


73; 


4-92; 


3-152° 


5-21° 
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vacuum tubes, 5-21° 
wire spring relays, 6-73 
wound stators, 7-59 
Manufacturing engineering, 5-65 
Manufacturing Engineering Council, 
2-21°; 5-10° 
Manufacturing research, 6-55, 56 
— for automation, 2-91; 
-21 
Mattison, A. 
Continuous ao Grinding, 
McMahon, J. 
ae * proportioning Sys- 
~ 


4-76 


tem, 
Me , J. A. 
= * Computers in Automation, 
-4 
Measures of proposal worth, 7-46 
Measuring, 
high pressures, 2-24° 
high speeds, 6-92 
liquid & gas flow, 6-28* 
quality control, 2-24* 
temperature, 5-87 
Memory devices, 
ferrite core, 2-34° 
magnetic drum, 5-41° 
Meyer, E. 


H. 
Getting a Grip on Costs & Pay- 
off, 7-46 

Miller, L. D. 

Automated Pressworking, 2-74 
Mitchell, L. B. 

Information Transfer, 2-93 

Rotary Stepping Switches, 3-87 
Molding, 

injection, 7-28*° 

lipstick, 7-28° 


Selecting Compressed Air Systems, 
Motors, 

adjustable-speed, 7-84 

constant voltage dc, 7-84 

multispeed ac, 7-84 

stator winding, 7-59 

wound rotor ac, 7-84 


N 


Nests, tiltable, 2-72 

Nomography, 3-152° 

Nondestructive testing, 5-176° 

Numerical control, 4-51; 6-45; 7-127 
APT programming, 6-16* 
machine tools, 3-39, 69; 5-24*; 

6-26°; 7-9° 

of three-station machine, 7-65 
programming shortcuts, 4-58 
rotary tables, 7-9* 
training course, 2-27° 


o 


Olmsted, B. A. 
Fail-Safe Circuit 
Machines, 3-146 
Operations research, 2-21° 
Order picking, 6-143 
Oscilloscope, 3-24° 
Overload controls, 2-74 


for Hydraulic 


Packaging, 
in wirebound boxes, 6-79 
lines, 3-43 
machines, 3-76; 6-90° 
marking, 7-24* 
philosophy, 7-74 
price marking, 6-41° 
Packing suspension insulators, 6-79 
Painting, 3-63; 4-83; 6-68; 7-53 
Payoff calculations, 7- 48 
Photoelectric, 
cells, 7-30° 
press control, 2-74; 6-90° 
pulse generator, 5-30*; 6-92 
sensors in counting, 4-80 
Pipe labeling, problem, 7-134° 
Pipe laying, 7-41 
Pipeline control, 6-87 
Plating, 4-66 
Pneumatic, 
clip assembler, 5-44* 
conveying, 3-148; 4-93 
gaging & control, 3-78 
systems, selection of, 4-159 
transfer system, 4-97 
Polk, L. F., Jr. 
umatic Gaging and Con- 
trol, 3-78 
Positioning, 
device, problem, 5-182* 


Power supplies, 
m-g sets, 7-84 
static de, 7-84 
Presses, 
impact extrusion, 2-9* 


metalworking, 3-73 
Pressure detectors, 5-97 
Presworking, 4- 
controls, 2-74 
Process, 
chipboard manufacturing, 3-58 
computer control, 4-9*; 6-49 
dairy, 4-42* 
feed pelleting, 7-80 
instrumentation, 2-13* 
programming shortcuts, 4-58 
pulp making, 3-44 
Production control, 5-178*; 6-80 
Programming, 4-90 
checkout systems, 5-30* 
electric furnace, 5-21*° 
shortcuts for numerical control, 


4-58 
silicon crystal growing, 5-21° 
television broadcasts, 3-13°* 
tractor-trailer, 6-67 
Puder, R. W. 
New Equipment—Lease, Rent, or 
Purchase?, 7 
Pumps, 
centrifugal, 7-130 
vacuum, 6-26° 
Punched cards, 
data retrieval device, 5-16* 
in batch weighing, 6-13* 
Punched shop order, 6-80 
Pyrometers, 
optical, 5-94 
radiation, 5-93 
Pyrometric cones, 5-95 


Quality control, 5-96; 6-91 
Quality for automatic 
2-154; 6-73 


assembly, 


Radiant heat brazing, 5-59 
Radioisotopes in industry, 3-17° 
Reading, machine, 6-17* 
Recorders, 
average & range, 4-86 
retransmitting, 6-87 
Rectifiers, 3-16° 
Relays, 
circuit board mounting, 2-30° 
in information transfer, 2-93 
Reliability, 3-10* 
in automatic asembly, 6-73 
Renting, equipment, 6-147 
Reports, production control, 6-80 
Research, 
manufacturing, 6-56 
tax incentive, 4-10*; 6-55 
Return on investment, calculation, 
7-48 
Riveting, 5-53* 
Rod drawing, 2-81 
Rotary stepping switches, 3-87 
Russell, R. W. 
Applying Electronic Counters, 4-80 


Ss 


Scientific data handling, 3-48 
Selecting compressed air systems, 
4-163 
Sensing pressure, 5-97 
Sensors, photocell, 7-30* 
Servo components, book, 6-152° 
Servo system simulator, 4-30° 
Servomechanisms, fundamentals, 
2-164* 
Shafer, R. C. 
Automating Transfer 
2-83 
Sheet metal stampings, 3-152* 
Shot blasting, 4-96 
Shuchter, J. P. 
EDP in Distribution, 5-167° 
Soldering, automatic, problem, 
5-182° 
Sorting, 
by color, problem, 3-156* 
discrete items, 6-143 
Speaker, R. L. 
Order Sorting Automated, 6-143 
Spin forging, 2-56 
Spot welding, 4-97 
Standardization, 
machine tools, 5-53° 
pumps, 7-130 
Standards, 3-13*, 21° 
electrical, 3-143 
Static control symbols, 5-103 
Statistics, weighing accuracy, 4-86 
Sterns, R. B. 
Contracting for Control Develop- 


Assembly, 


Automation—Concept & Obstacles, 
6-145 
Summerscales, BE. 
Quality for Automatic Assembly, 
2-154 
Switches, 
electromechanical, 4-10* 
electronic, 4-21* 
flow dividing, 6-30° 
magnet-operated, 6-33* 
parts diverting, 6-30* 


Training, 


pressure, 2-31°; 5-97 
reed type, 5-9* 
rotary limit, 2-74 
snap-acting, 6-28° 
stepping, 3-87 
zero speed, 4-74 

Switching, 
diodes, 2-13* 
static control, 5-103 

Symbols, static control, 5-103 

Systems, 
engineering course, 5-16* 
metal chip handling, 4-92 
pressworking, 2-74 


Tt 
Tailpipe bending, 3-39 
Tape, 
control of milling machine, 5-24* 
control of three-station drilling 
machine 


. 7-65 
control of typesetter, 4-51 
trolled 


punch 
Tax considerations, equipment costs. 
6-56 


Television, closed circuit, 
Temperature, 
measuring devices, 5-87 
sensitive materials, 5-95 
womens, static control, 5-103 


2-94 


, G. B. 

Obtaining Information Delay, 7-68 
Testing, 

automatic, 3-17° 

insulation breakdown, 7-24* 
Thermistors, 5-92; 6-24° 
‘Thermocouples, 5-93; 7-16*° 
Thermoelectric cooling, 3-17*; 
Thermometers, 
bimetallic type, 5-92 

filled systems, 5-91 

liquid in glass, 5-90 

radiation type, 5-93 

resistance type, 5-92 
bee om for simultaneous operations, 


7-16° 


for numerical control, 
2-27° 
Transducers, 
angular displacement, 
compilation, 2-16* 
electromechanical, 4-33* 
photocell, 7-30° 
rate, 5-30° 
strain gage, 3-32° 
temperature to current, 6-24° 
Transfer devices, 3-63 
Transfer machines, 3-77; 6-45 
for grinding, 4-76 
Transferring, 3-63 
Transistors, manufacture, 2-83 
TV, closed circuit, 2-94 


5-30° 


Vv 


Vacuum, 
brazing, 7-24° 
lifters, 7-34° 
pumps, 6-26° 
Value engineering, 5-178° 
Valves, 
control, 7-32° 
electrohydraulic, 2-56 
Vibration, damping materials, 5-47° 
Voltage peaking, 4-74 


Wages, 5-66 
Waiter, L. 
as Chips Into Chipboard 
3- 
Warehousing, 
data processing for, 5-167° 
Gumpertz system, 6-24*° 
retail ee 7-54 
Watson, B. 
Anne Aajustable- Speed Drives. 


Weighing, 5-96 
bulk materials, 
control, 4-42° 
discrete items, 4-86 

Welding, 3-17*; 5-106* 
automobile body panels, 2-43° 
five-station machine, 4-97 
gouging torch, 6-34* 
load control, 4-27° 
steel drum shells, 6-63 
tape controlled, 2-49° 
transistor prea, 6-156° 

Weymouth, L. 

Strain Gage ee, 5-169 

Wiltrakis, J. B. 

A Philosophy of Materials Han- 
dling, 5-172 

Winding. stator coils, 7-59 

Wood, W. B. 
Integrating the 

eration, 7-74 


3-58; 5-77 


Packaging Op- 


Zambreycki, J. 
Comments on JIC Electrica! 
Standards, 3-143 
Zero speed switch, 4-74 
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Accounting, policies on equipment, 
6-56; 7-46 
Adhesives, 5-17* 
Adjustable-speed drives, 7-84 
Administrative data handling, 3-48 
— for control development, 
Alternators, stator winding, 7-59 
Aluminum conductors, 6-16* 
Analog programmer, 8-107 
Analog to digital converter, 4-159 
Analysis, 
capital expenditure, 7-46 
process stream, 8-183 
Assembly, 
automated, 4-97 
box closing machine, 6-79 
by numerical control, 8-94 
by riveting, 5-53 
can closures, 7-10* 
in drill fixture, 4-27 
in press, 3-73 
loose leaf metals problem, 4-170* 
machine for reed switches, 5-9* 
of boilers, 6-9* 
preparing for, 6-73 
wire contact relay, 6-73 
with adhesives, 5-17* 
with metal clips, 5-44* 
with spring pins, 8-107 
Automation, 
and assembly, 6-73 
and maintenance, 3-17* 
and packaging, 7-74 
bibliography, 5-176* 
equipment proposal 
7-46 
NEMA section, 7-26* 
— control philosophy, 7-65; 
philosophy, 5-66; 6-56, 145; 7-127 
Automobile parts manufacture, 2-66; 
3-39 
B 


Balancing machine, 3-77 
Batch weighing, 6-13* 
Blasting for scale removal, 4-96 
Blending, continuous, 5-77 
Bolz, R. é 
Numerical Horizons, edit., 8-69 
Manufacturing Research and Capi- 
tal Costs, 6-56 
Promotion announcement, 6-10* 
Bonner, R. H. 
= for Parts Handling, 
Bottle orienting prob., 
8-190* 
Brakes, miniature, 5-36* 
Brazing, 
honeycomb panels, 5-59 
tube assemblies, 7-24* 
Breitsprecher, C. 0. 
Controlling Hydraulic 
8-185 
Brown, J. O. 
Using Pressure Switches to Moni- 
tor and Control, 5-97 
Brown, W. B. 
— Induction Heating Line, 


evaluation, 


6-156" ; 


Systems, 


Cc 


Calibrator, torque wrench, 8-27* 
Capital expenditure analysis, 7-46 
Casting, line, 4-73 
Charts, heat color, 5-95 
Check weighing, 4-86 
Chemical facilities survey, 4-10* 
Chip removal, 4-94 
Chromatography, 8-183 
Circuits, printed, 8-33* 
Clanahan, D. R. 

Process Programming Shortcuts 

we. Tape Controlled Machines, 

Cleaning, 

castings, 4-93 

sonic energy, 6-17* 

welding seams, 6-63 
Clutches, miniature, 5-36* 
Coating, 

antifriction for belts, 5-33* 

sprayed Teflon, 5-33* 
Combes, J. J. 

ape Measuring Devices, 
Competition, 7-45 
Computers, 3-47 

analog, 3-48 

control by, 8-181 

digital, 3-48 

for process control, 6-49, 87 

for training scheduling, 8-17* 

terminology, 8-33* 
Conferences, 


“Asterisks indicate brief items ap- 


Pearing in departments. 


196 


NMTBA machine tool exposition, 
4-16*; 6-10*; 7-10*; 8-10", 13* 
manufacturing automation, 5-53 
Continuously synchronizing by nu- 
merical control, 8-80 
Contracts, for control developments, 
5-74 
Controlling limits, by 
control, 8-86 
Controls, 
adjustable speeds, 
atmosphere, 8-30* 
by computer, 8-181 
chipboard process, 3-58 
computers, 3-47, 48; 6-87; 7-16" 
conveyor system, 3-63, 76; 7-21", 
54 


numerical 


3-70; 7-84 


count, 4-80, 90; 6-92 
current, problem, 5-182* 
development contracts, 5-74 
electric oven, 4-40* 
electrical, 7-80 
electronics in industrial, 8-194* 
electropneumatic, 3-70; 7-80 
electropneumatic gaging, 3-78 
feedback theory, 3-152* 
handling, 4-66 
hydraulic, 7-37; 8-185 
injection molding, 6-17* 
inspection machine, 6-91 
line load, 4-27* 
material feed, 7-80 
metal rolling mill, 
motor load, 7-80 
numerical, 8-69, 70 
numerically controlled machine 
tools, 3-39, 69; 5-24; 8-9", 24* 
overload, 5-27* 
plating cycle selection, 4-66 
pneumatic, 7-80 u 
pneumatic cam-operated, 
potentiometer, 3-30* 
power, 4-27* 
pressure switches, 5-97 
printing press, 4-51 
process, 4-9*; 5-87 
process by computer, 4-159 
production reporting, 6-80 
programmed conveyor, 3-63 
programming, 3-63 
pushbutton, 7-10* 
relays, 3-34* 
rotary stepping switches, 3-87 
static, 3-16"; 4-40* 
static control simulator, 8-16* 
temperature, 4-93; 5-87; 7-80 
thermal overload, 5-27* 
tractor-trailer, 6-67 
viscosity problem, 4-170* 
voltage digitizers, 7-24* 
weighing, 4-42*, 86 
welding, 6-66 
x-ray gaging, 8-115 
zero speed switch problem, 4-170* 
Conveyors, 
assembly area, 4-24* 
bulk material, 3-70; 8-109 
ce :pacity caurt, 4-94 
chip, 4-94 
flour bags, 7-83 
order picking system, 8-102 
pneumatic, 8-109 
power and free, 7-54 
printing plant, 8-61* 
retail merchandise, 7-54 
swivel, 7-83 
tubular, 4-94 
Cooling while conveying, 
Counters, 6-92 
Counting, 
control, 4-90 
electronic, 4-80 
newspapers, 4-51 
rotary stepping switches, 3-87 
Organs, 
Why 


5-107 


8-107 


3-148 


unin Chromatography?, 


8-183 
Cubic handling fixture, 6-69 


Data handling, 7-68 
Data processing, 3-47,'48; 4-9*, 


21°, 
168*; 5-16"; 7-26* ; 
8-113 
for distribution, 5-167* 
for engineering departments, 7- 
138* 
for tape controlled machines, 4-58 
train scheduling, 8-17* 
Data storage, 7-68 
Depreciation, equipment 
6-56; 7-46 
Design, 
of computers, 3-10* 
plant, 4-45; 6-68 
production equipment, 7-37 
Detectors, current & voltage, 6-36* 
Die, progressive, 3-73 
Digital to analog converter, 8-17* 
Diode application, book, 6-152* 
Dispatching, 


6-10", 13°; 


policies, 


by tractor-trailer, 
towline carts, 8-21* 
warehouse supplies, 
Dispensing, 
liquid cement, prob., 8-190* 
problem materials, 5-77 
Downtime, 8-55 
control of, 8-10* 
Drilling, numerically controlled, 3-69 
Drives, 
adjustable-speed, 7-84 
adjustable speed, hydraulic, 
adjustable voltage dc, 7-84 
eddy current, 7-84 
electromagnetic, 7-84, 
for numerical controi, 8-85 
gas turbine, 4-24* 
modified Kraemer, 
Drying, 
E 
Economics, 5-66; 6-55, 147 
equipment development, 
equipment investment, 7-46 
of numerical control, 8-91 
principles of, book, 6-152* 
Education, 5-66 
Efficiency, 8-55 
Electrical. 
aluminum conductors, 6-16* 
economics of interconnected sys- 
tems, 8-192" 
efficient use considerations, 7- 
138° 
engineering curriculum, 5-178* 
standards, 3-143 
system maintenance, 4-74 
Electron tube, life factors, 8-192* 
Electronics, 
circuit analysis & synthesis, 8-192* 
components, 5-178* 
Employment, 5-66 
Engineering, 
costs, 6-56 
development contracts, 5-74 
equipment investment evaluation, 
7-46 
for maintenance, 
proposals, 8-55 
Equipment design, 7-37 
Equipment financing, 6-147 
Everett, gz. 
Counting for High Speed Control, 
-92 


6-67 
6-67 


3-70 


7-84 
Plastic powder, 6-91* 


6-56 


4-73 


F 


Feeders, 
bulk type, 6-82 
for machine tools, 5-71 
loss-in-weight, 8-110 
nonmar type, 6-82 
orienting belt, 6-82 
orientation-type, 6-82 
stack hopper, 6-82 
vibratory, 6-82 
Feeding, 
bulk materials, 5-77; 7-80 
discrete parts, 6-82 
electronic parts, prob., 
for grinding, 5-86 
problem materials, 5-77 
steel sheets, 6-63 
steel spring pins, 8-107 
systems, 6-82 
Finishing, 3-63; 4-83 
Fischer, J. 
Processing While Conveying, 3-148 
Flow, 
control, 6-87 
meters, 6-28* 
Fluid power, 
controls, 5-176* 
diagrams, 4-168* 
Food processing, 7-86 
Foreign competition, 7-45 
Forging, aluminum, book, 6-152* 
Forming, speedometer housings, 
5-107 
Furnaces, 
continuous annealing. 5-106* 
vacuum brazing, 7-24* 


6-156" 


G 


Gaging, 
and electropneumatic control, 3-78 
automatic micrometer, 5-33*; 8-10* 
diametric, 8-10* 
electrostatic, 4-24* 
in nuclear reactors, 8-10* 
Plastic balls problem, 4-170* 
pneumatic, 3-78 
pressure, 4-39* 
thickness, 6-91* 
Grinders, fillet, 4-48 
Grinding, 4-76 
chamfers on rods, 3-76 
sheet edges, 6-63 
synchro shafts, 5-86 


H 
Handbook, 


Ann Arbor, Mich. 


machinery, 4-168* 
tool engineering, 7-138* 
Handling, 

a philosophy of, 5-172 

between conveyors, 4-66 

bulk materials, 3-70; 4- 403°; 
6-9*, 13*; 8-109 

by tractor-trailer, 6-67 

cartons, 8-102 

coarse starch, 8-109 

colled wire stocks, 8-115 

container marking, 6-41* 

discrete parts, 6-82 

feeding, 8-110 

for assembly, 4-24* 

for grinding, 5-86 

for painting, 6-68 

for pressworking, 6-156° 

for welding, 6-63 

forgings for induction heating, 
6-69 

glass in cartons, problem, 3-156* 

hot metal sheets, 7-34* 

in packaging, 7-74 

in warehousing, 3-36", 76 

lithographic plates, 3-43 

logs, 3-44 

machined parts, 4-36* 

machining wastes, 4-94 

magnetic conveyor, 4-92* 
7-53 

magnetic feeding, 8-116 

marking, 6-41"; 7-24* 

metal chips, 4-92* 

metal sheet, 7-13* 

pipe, 7-41 

piston pins, 5-71 

pneumatic conveying, 3-148 

printing plant, 8-61* 

process materials, 5-77 

retail merchandise, 7-54 

selective — 3-63 

ship cargo, 

small dri!) inten 7-134* ; 

sorting, 6-143; 8-110 

towline cart system, 8-21* 

vacuum lifters, 7-34* 

wirebound boxes, 6-79 

Harper, L. EB. 

Diepeusing Problem Materials in 

Piccess, 5-77 
Harple, K. G. 

Features of a Process Control 
System Operated by a Com- 
puter, 4-159 

Harrington, J., Jr. 
A Look into Tomorrow, 
Hayes, W. C 
Programmed Conveyor 
3-63 
Heat, 
processing, 5-87; 7-24* 
treating, 5-106 
Heating while conveying, 3-148 
Hilton, W. R. 

New Equipment—Lease, Rent, or 

Purchase? 6-147 
Hoppers, elevating storage, 6-82 
Hunt, 8. J. 

Comments on Numerical Control, 

7-67 
Hydraulics, 7-37 
machines, fail-safe 

systems, 8-185 


Indexing, in line transfer, 
7-134"; 8-190* 
Induction heating line, 6-69 
Information, 
for process control, 4-159 
magnetic drum delay, 7-68 
retrieval device, 5-16* 
Inspection, 
electric meters, 7-16* 
enamel thickness, prob., 8-190* 
for automatic assembly, 6-73 
metal sheet grader, 7-13* 
tinplate strip, 6-91* 
welded pipe, 8-114 
Instrumentation award, 4-10* 
Instruments, leasing, 8-10* 
Investor’s rate method, 7-50 


a 


JIC electric standards, 3-143 
Jobe, R. G. 
Pump Standardization ... A 
User’s Concept, 7-130 
Justis, R. G. 
Drilling & Pinning Gear Units, 
8-107 


5-77; 


6-91°; 


8-190* 


5-66 


System, 


circuit, 3-146 


problem, 


Keebler, J. C. 
Numerical Control in Automation, 
7-127 


L 
LaRue, A. J. 
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ae ful Automatic Assembly, 
6-4 
Layout, packaging lines, 7-74 
Lead wires, for strain gages, 5-169 
Leak detection problem, 5-182* 
Leasing, 3-9* 

equipment, 6-147 

instrument, 8-10* 
Lez, R. G., Jr. 

Features of a Process Control 
System Operated by a Com- 
puter, 4-159 

Liu, J. F. 

Winding Stator Assemblies, 7-59 
Limit switches, ‘mounting, 4-74 
Linear systems analysis, 4-168* 
Load cells, 4-42* 

Logic devices, fluid er, 6-16* 
Luther, N. PT 
Memo on Maintenance, 4-71 


Machine tools, 
bender, 3-39 
evaluating cutting tools, 7-138* 
grinder, 4-76 
grinding, 3-76 
horizontal broach, 7-13* 
keypost milling, 6-72 
numerically controiled, 3-69; 7-9*; 
8-9", 24*, 70 
pipe end machining, 5-108 
presses, 3-73; 4-90 
programming numerically 
trolled, 4-58 
special for engine parts, 4-45* 
tailpipe bender, 3-39 
transfer, 3-77; 6-45 
Machines, 
assembly, 5-9*; 6-9*, 73; 7-10* 
automatic chucking, 5-71 
balancing, 3-77 
boring, 5-107 
box closing, 6-79 
brazing, 5-59 
brick pressing, 6-90* 
calendering, 8-115 
cam-controlied index table, prob- 
lem, 7-134* 
can making, 3-43 
chipboard processing, 3-58 
cleaning, 4-93* 
coil winding, 7-59 
drilling & pinning, 8-107 
érying, 6-91*° 
electropneumatic inspection, 
induction heating, 6-69 a 
molding, safety circuits, 3-146 
numerically controlled, 8-70 
packaging, 3-76; 6- 90°; 8-11 
painting, 4-83 
pipe laying, 7-41 
plating, 3-43 
pressworking, 5-107 
reading, 6-17* 


spin forming, 3-27* 
tape applicator, 8-115 
welding, 4-97; 5-106; 6-63; 8-101 
Madigan, J. M. 
Computer 
8-181 
Magnetic, 
conveying devices, 
7-53 


Controlled Process, 


4-92; 


drum, in data delay, 7-68 
shift register, 8-42* 
tape control, 8-70 
oo for automated 
Management, 
materials function, 8-192* 
personnel administration, 3-152* 
ment considerations, numeri- 
cal control, 8-70 
Manufacture of, 
automobile engines, 4-45 
— ignition equipment, 


6-91* ; 


line, 


automotive parts, 3-39; 4- 
5-53; 6-45 a ar 

bedding, 5-44° 

boilers, 6-9* 

building products, 3-58 

cane sugar, 3-70 

chewing gum, 5-81 

circuit boards, 6-21* 

cosmetics, 7-28* 

diesel engine parts, 7-65 

dies & molds, 5-17* 

electric meters, 7-16* 

electrical coils, 7-24* 


grinding wheels, 6-13* 
lock keyposts, 6-72 

metal furniture parts, 4-66 
nitrocellulose, 5-83 
nuvistors, 5-21* 

paint cans, 8-116 


semiconductor materials, 5-21* 
sewing machines, 3-63 
shoe buckles, 3-73 
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stainless steel strip, 4-96 


vacuum tubes, 5-21*° 
wire spring relays, 6-73 
wound stators, 7-59 
Manufacturing engineering, 5-65 
ee Engineering Council, 
5-1 
eeeeruins research, 6-55, 56; 
Materials for automation, 
8-17* 
Mattison, A. 
Continuous Edge Grinding, 4-76 
McMahon, J. C. 
Programmed 


3-21°; 


Proportioning Sys- 


H. 
Role of ‘Computers in Automation, 
3-48 
Numerical Control, 8-70 
—— of proposal worth, 7-46 
high speeds, 6-92 
liquid & gas flow, 6-28* 
light scatter, 8-30* 
temperature, 5-87 
torque wrench settings, 8-27* 
Memory devices, magnetic drum, 
5-41* 
Memory drum, 8-110 
Meyer, K. H. 
Getting a Grip on Costs & Pay- 
off, 7-46 
Miller, L. D. 
Numerical Control, 8-70 
Mitchell, L. B. 
Rotary Stepping Switches, 3-87 


Moody, J. BE. 
Selecting Compressed Air Systems, 
4-163 
Motors, 
adjustable-speed, 7-84 
constant voltage dc, 7-84 
multispeed ac, 7-84 
stator winding, 7-59 
wound rotor ac, 7-84 


N 


Nomography, 3-152* 
Nondestructive testing, 5-176"; 8- 
194° 
Numerical control, 
127; 8-69, 70 
APT programming, 6-16* 
boring depth, 8-24* 
digital display, 8-36* 
downtime reduction, 8-10* 
for dimensional inspection, 8-39* 
machine tools, 3-39, 69; - 24°; 
6-26*; 7-9*; 8-9*, 24°, 
of three-station 7-65 
programming shortcuts, ‘+ 58 
rotary tables, 7-9* 
tool changing, 8-9* 


o 


Oimsted, B. A. 
Fail-Safe Circuit for 
Machines, 3-146 

Order picking, 6-143 
punched card controlled, 
Oscilloscope, 3-24* 


P 


Packaging, 
in wirebound boxes, 6-79 
lines, 3-43 
machines, 3-76; 6-90* ; 
marking, 7-24* 
philosophy, 7-74 
price marking, 6-41* 
Packing suspension insulators, 6-79 
Painting, 3-63; 4-83; 6-68; 7-53 
Parcel post sorting, 8-110 
Payoff calculations, 7-48 
Photoelectric, 
cells, 7-30* 
press control, 6-90* 
pulse generator, 5-30*; 6-92 
sensors in counting, 4-80 
Pipe labeling, problem, 7-134* 
Pipe laying, 7-41 
Pipeline control, 6-87 
Planning, automated line, 8-55 
Plating, 4-66 
Pneumatic, 
clip assembler, 5-44* 
conveying, 3-148; 4-93 
drilling & pinning machine, 8-107 
gaging & control, & 
systems, selection of, 4-159 
transfer — , 4-97 
ir. 


Polk, L. F., 
Electro; Gaging and Con- 
trol, 3-78 
Positioning, 
device, problem, 5-182* 
signal converter, 8-17° 


4-51; 6-45; 7- 


Hydraulic 


8-102 


8-114 


tapie, problem, 3-156* 


4- 
Printed circuits, for high tempera- 
tures, 8-33* 
Process, 
chipboard manufacturing, 3-58 
computer control, 4-9*; 6-49 
control, 8-181 
dairy, 4-42* 
a pelleting, 7-80 
rogramming shortcuts, 4-58 
pulp making, 3-44 
Production control, 5-178*; 6-80 
4-90 


checkout systems, 5-30* 
electric furnace, 5-21* 
for numerical control, 8-75 
shorteuts for numerical control, 
4-58 
silicon crystal growing, 5-21* 
television broadcasts, 3-13* 
tractor-trailer, 6-67 
Puder, R. W. 
New Equipment—Lease, Rent, or 
Purchase?, 6-147 
Pumps, 
centrifugal, 7-130 
vacuum, 6-26* 
Punched cards, 8-70 
at data source, 8-113 
data retrieval device, 5-16* 
in batch weighing, 6-13* 
order picking control, 8-102 
Punched shop order, 6-80 
Punched tape control, 8-70 
rometers, 
optical, 5-94 
radiation, 5-93 
Pyrometric cones, 5-95 


a 


Quality control, 5-96; 6-91 
Quality for automatic 
6-73 


Radiant heat brazing, 5-59 
Radioisotopes in industry, 3-17* 
Reading, machine, 6-17* 
Recorders, 
average & range, 4-86 
retransmitting, 6-87 


Reliability, 3-10*; 8-55 
in automatic assembly, 6-73 
transistor test system, 8-27* 
tube aging, 8-10* 
Renting, equipment, 6-147 
Keports, production control, 6-80 
lresearch, 
manufacturing, 6-56 
tax incentive, 4-10*; 6-55 
Return on investment, calculation, 
7-48 
Riveting, 5-53*; 8-116 
Rotary stepping switches, 3-87 
Russell, R 
Applying Eisctronte Counters, 4-80 


Scientific data handling, 3-48 

Selecting by numerical control, 8-56 

Selecting compressed air systems, 
4-163 


assembly, 


Shuchter, P. 

EDP in Distribution, 5-167* 
Signal conversion, 8 

a ee problem, 


by color, problem, 3-156* 

diserete items, 6-143 

parcels, 8-110 
Speaker, R. L. 

Order Sorting Automated, 6-143 
Spot welding, 4-97 
Standardization, 

machine tools, 5-53° 

7-130 


electrical, 3-143 
Static control simulator, 8-16* 
Static control symbols, 5-103 
Statistics, weighing accuracy, 4-86 
Sterns, R. B. 

Contracting for Control Develop- 


flow dividing, 6-30* 
magnet-operated, 6-33° 


parts diverting. 6-30* 
pressure, 5-97 

reed type, 5-9° 
semiconductor, 8-24* 
snap . 


6-28° 

stepping, 

zero speed, 4-74 
Switching, static control, 5-103 
Symbols, static control, 5-103 
Systems, 

engineering course, 5-16* 
meta! chip handling, 4-92 


T 
Tables, numerically controlled posi- 


= a equipment costs, 
Temperature, 

measuring devices, 5-87; 8-17* 

sensitive materials, 5-95 
Terminology, io control, 5-103 
Terwilliger, 

Obtaining ee Delay, 7-68 


6-24 
Thermocoupies, 5-83; 7-16* 8-17° 
Thermoelectric cooling, 3-17*; 7-16* 
Thermometers, 


bimetallic type, 5-92 
filled systems, 5-91 
liquid in glass, 5-90 
radiation type, 5-93 
resistance type, 5-92 
“=, changing, by numerical con- 
Tooling, for simultaneous operations, 
5-108 
Transducers, 
analog, 8-82 


displacement, 5-30*; 8-36* 


strain gage, 3-32* 
temperature to current, 6-24* 
Transfer devices, 3-63 
Transfer machines, 3-77; 6-45 
for grinding, 4-76 
numerical control, 8-93 
Transferring, 3-63 
Vv 
Vacuum, 
brazing, 7-24* 
lifters, 7-34* 
pumps, 6-26° 
Value engineering, 5-178* 
Valves, 
control, 7-32" 
electrohydraulic, 8-39* 
Vibration, damping materials, 
Voltage peaking, 4-74 
AS 
Wages, 5-66 
Walter, L. 
— = Chips Into Chipboard, 
3- 
Warehousing, 
data processing for, 5-167* 
Gumpertz system, 6-24* 
retail on 7-54 
Watson, 
ae Kagestabio-Rpect Drives, 
7-84 


Weighing, 5-96 

bulk materials, 3-58; 5-77 

by numerical control, 8-94 

control, 4-42* 

discrete items, 4-86 
Welding, 3-17*; 5-106* 

five-station machine, 4 


5-47" 


7. B. 
A Philosophy of Materials Han- 
dling, 5-172 
Winding, ;, “ar coils, 7-59 


Wood, 


Sionltas the Packaging Op- 
eration, 7-74 


x 
X-ray inspection, 8-114 
Zz 


Zambrzycki, J. 
Comments on JIC 
Standards, 3-143 
Zero speed switch, 4-74 


Electrical 
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Includi 
AUTOM 


Olicies on equipment, 


Actuator al gage, 9-24*° 
Adhesives, 5-17* 
Adjustable-Ypeed drives, 7-84 
Agreements, for control development, 
5-74 
Alternators, stator winding, 7-59 
Aluminum conductors, 6-16* 
Analog, 
computation, 8-194* 
programmer, 8-107 
A 
capital expenditure, 7-46 
chemical elements in process, 9-68 
process stream, 8-183; 9-68 
x-ray emission, 9-68 
x-ray spectrochemical, 9-162* 
Assembly, 
automated, 4-97 
box closing m.chine, 6-79 
by numerical control, 8-94 
by riveting, 5-53 
can closures, 7-10* 
in drill fixture, 4-27 
loose leaf metals problem, 4-170* 
machine for reed switches, 5-9* 
of boilers, 6-9* 
preparing for, 6-73 
wire contact relay, 6-73 
with adhesives, 5-17* 
with metal clips, 5-44* 
with spring pins, 8-107 
Athey, 8. 
Memory Techniques, 9-149 
Automation, 
and assembly, 6-73 
and packaging, 7-74 
bibliography, 5-176* 
Canadian study group, 9-26 
=— proposal evaluation, 


NEMA section, 7-26* 

numerical control philosophy, 
8-70 

Philosophy, 5-66; 6-56, 145; 7-127 


Bank automation, 9-49* 
Batch weighing, 6-13* 


5-77; 9-10" 


Accounting 
7. 


7-65; 


cont...uous, 

liquids, 9-9* 
Bolz, R. W. 

Turning Point, edit., 9-53 

Manufacturing Research and Capi- 

tal Costs, 6-56 

Promotion «announcement, 6-10* 
Bonner, R. H. 

Techniques for Parts Handling, 


6-82 
Bottle orienting 
8-190* 
Brakes, miniature, 5-36* 
Brazing, 
honeycomb panels, 5-59 
tube assemblies, 7-24* 
Breitsprecher, C. O. 
Contr“'ling Hydraulic 
8-185 
Brown, J. O. 
Using Pressure Switches to Moni- 
tor and Control, 5-97 
Brown, W. B. 
—— Induction Heating Line, 


6- 
Budgeting, 9-162* 
Building block principle, 9-88 
Butterfield, K. C. 
ee Costs—Who Pays?, 


prob., 6-156"; 


Systems, 


Calibrator, torque wrench, 8-27* 

Capital expenditure analysis, 7-46 

Cash flow, investment evaluation, 
9-162° 

Casting, line, 4-73 

Charts, heat color, 5-95 

Check weighing, 4-86 

Chemical facilities survey, 4-10* 


Chromatography, 8-183 
Circuits, —- 8-33* 
Programming Shortcuts 
for Tape Controlled Machines, 


welding seams, 6-63 
Clutches, 
control jack position, 9-80 
miniature, 5-36* 
Coating, 
antifriction for belts, > 33* 
feeder __fecder bowts, 9-10* 
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sprayed em 5-33* 
Combes, J. J 
Temperature 
5-87 


Measuring Devices, 


Competition, 7-45 
Computers, 
control by, 8-181 
for process control, 6-49, 87 
for training scheduling, 8-17* 
terminology, 8-33* 
Conferences, 
AISE iron & steel 
9-21* 
ISA _ instrument-automation con- 
ference & exhibit, 9-13* 
NMTBA machine tool SS: 
4-16*; 6-10*; 7-10*; 8-10*, 13* 
9-10* 
manufacturing automation, 5-53 
production engineering show, 9-10* 
Continuously synchronizing by nu- 
merical control, 8-86 
= for control developments, 
Controllers, 9-54 
Controlling |! mits, by 
control, 8-86 
Controls, 
ac motors, 8-194* 
adjustable speeds, 7-84 
atmosphere, 8-30 
by computer, 8-181 
chipboard process, 3-58 
computers, 6-87; 7-16* 
conveyor system, 3-63, 76; 7-21*, 


convention, 


numerical 


oF 
count, 4-80, 90; 6-92 
current, problem, 5-182* 
development contracts, 5-74 
electric oven, 4-40* 
electrical, 7-80 
electronics in industrial, 
electropneum ‘tic, 7-80 
handling, 4-66 
hydraulic, 7-37; 8-185 
injection molding, 6-17* 
inspection m*chine, 6-91 
line load, 4-27* 
material feed, 7-80 
metal ro'ling mill, 5-107 
modes, 9-54 
motor load, 7-80 
numerical, 8-69, 70; 9-53 
numerically controlled machine 

tools, 5-24; 8-9*, 24* 
overload, 5-27* 
Plating cycle selection, 
pneumatic, 7-80 
pneumatic cam-operated, 8-107 
power, 4-27* 
pressure switches, 5-97 
printing press, 4-51 
process, 4-9*; 5-87; 9-68 
process by computer, 4-159 
production reporting, 6-80 
pushbutton, 7-10* 
relays, 9-34* 
static, 4-40* 
static control simulator, 8-16* 
temperature. 4-93; 5-87; 7-80 
thermal overload. 5-27* 
tractor-trailer, 6-67 
transfer machine, 9-88 
viscosity problem, 4-170* 
voltage digitizers, 7-24* 
weighing, 4-42*, 86 
welding, 6-66 
x-ray gaging, 8-115; 9-68 
zero sneed switch problem, 4-170* 

Conveyors, 
assembly area, 1-24* 
bulk mxterial, 8-109 
capacity chart, 4-94 
chip, 4-94 
flour bags, 7-83 
order picking system, 8-102 
pallet, 8-78 
pneumatic, 8-109 
power and free, 7-54 
printing plant, 8-61° 
retail merchandise, 7-54 
7-83 


8-194* 


4-66 


Why” Process Chromatography?, 
Cubic hondling fixture, 6-69 
Cunningham, J. B. 

Producing Missile Components, 

9-81 
Dallimonti, R. 
Basic Controller 


9-54 
Data handling, 7-68 


Fundamentals, 


First 8t., 


Data processing, 4-9*, 21°, 
5-16*; 6-10*, 13°; 7-26*; 
9-49 
for distribution, 5-167* 
for engineering departments, 7- 

138* 
for tape controlled machines, 4-58 
train scheduling, 8-17* 

Data storage, 7-68 

Debugging, 9-81 

Depreciation, equipment 
6-56; 7-46 

Design, 

plant, 4-45; 6-68 
production equipment, 7-37 

Detectors, current & voltage, 6-36* 

Digital to analog converter, 8-17* 

Diode application, book, 6-152* 

Dispatching, 
by tractor-trailer, 6-67 

6-67 


168* ; 
8-113; 


policies, 


towline carts, 8-21* 
warehouse supplies, 
Dispensing, 
liquid cement, prob., 8-190* 
problem mxterials, 5-77; 9-87 
Downtime, 8-55 
control of, 8-10* 
Drill, miniature, 9-31* 
Drives, 
adjustable-speed, 7-84 
adjustable voltage dc, 7-84 
eddy current, 7-84 
electromagnetic, 7-84 
for numerical control, 8-55 
gas turbine, 4-24* 
modified Kraemer, 7-84 
Drying, plastic powder. 6-91* 


Economics, 5-66; 6-55, 147; 9-69 
equipment development, 6-56 
— investment, 7-46; 9-81, 

15 
of numerical control, 8-91 
principles of, book, 6-152* 

Education, 5-66 

Efficiency, 8-55 

Electrical, 
aluminum conductors, 6-16* 
controllers, 9-54 
economics of interconnected sys- 

tems, 8-192* 
eff'ciont use considerations, T- 
138* 


engineering curriculum, 5-178* 

system maintenance, 4-74 
Electrohydraulic tracer system, 9-88 
Electron tube, life factors, 8-192* 
Electronics, 

circuit analysis & synthesis, 8-192* 

components, 5-178*; 9-13" 
Employment, 5-66 
Engineering, 

costs, 6-56; 9-69 

development contracts, 5-74 

equipment investment evaluation, 

7-46; 9-152 

for maintenince, 4-73 

proposals, 8-55 
Equipment design, 7-37 
Equipment financing, 
Everett, BE. 

Counting for High Speed Control, 

6-92 


Fault indicating relay, 9-34* 
Feeders, 
bulk type, 6-82 
for machine tools, 5-71 
loss-in-weight, 8-110; 9-96 
nonmar type, 6-82 
orienting belt, 6-82 
orientation-type, 6-82 
stack hopper, 6-82 
vibratory, 6-82 


Feed 
bulk ‘materials, 5- are 7-80; 9-99 
discrete parts, 6-82 
electronic parts. prob., 6-156* 
for grinding, 5-86 
problem materials, 5-77 
steel sheets, 6-63 
steel spring pins, 8-107 
systems, 6-82 
Filling glass ampules, 9-64 
Finishing, 4-83 
Flow 


6-87 


6-147 


control, 


diagrams, 4-168* 
Food processing, 7-86 
Foreign competition, 7-45 
Forging, aluminum, book, 6-152* 
Forming, speedometer 
5-107 
Furnaces, 
continuous annealing, 5-106* 
vacuum brazing, 7-24* 


ging. 
automatic micrometer, 5-33*; 8-10* 


those following 
Index, available in 
Ann Arbor, Mich. 


are page numbers. 
libraries generally. 


diametric, 8-10* 

electrostatic, 4-24* 

in nuclear reacturs, 8-10* 

plastic balls problem, 4-170* 

pressure, 4-39° 

, 6-91° 

x-ray emission, 9-68 
Grinders, fillet, 4-48 
Grinding, 4-76; 9-63 

sheet edges, 

synchro shafts, 5-86 
Gunderson, A. D. 

Appies Building Block Units, 


Handbook, 

machinery, 4-168* 

tool engineering, 7-138* 
Handling, 

a philosophy of, 5-172 

baked goods, 9-95* 

between conveyors, 4-66 

bulk materials, 4-93*; 5-77; 6-9*, 
13*; 8-109; 9-9", 96 

by tractor-trailer, 6-67 

cartons, 8-102 

checks, 9-49* 

clay pipe, 9-94° 

coarse starch, 8-109 

coiled wire stocks, 8-115 

container marking, 6-41° 

discrete parts, 6-82 

feeding, 8-110 

for assembly, 4-24* 

for externa] grinder, 9-63 

for grinding, 5-86 

for painting, 6-68 

for pressworking, 6-156* 

for welding, 6-63 

forgings for induction heating, 
6-69 

glass ampules, 9-64 

hot metal sheets, 7-34* 

in packaging, 7-74 

loading, 9-40* 

machined parts, 4-36° 

machining wastes, 4-94 

— conveyor, 4-92°; 

magnetic feeding, 8-116 

marking, 6-41"; 7-24* 

metal chips, 4-92* 

metal sheet, 7-13 

pallets, 8-78 

pipe, 7-41 

piston pins, 5-71 

printing plant, 8-61° 

process materials, 5-77; 9-87 

retail merch*ndise, 

ship cargo, 6-9° 

small drill pro»lem. 7-134°* ; 

sorting, 6-143; 8-110 

towline cart system, 8-21*° 

vacuum lifters, 7-34* 

wirebound boxes, 6-79 
Harper, L. EB. 

Dispensing Problem Materials in 

Process, 5-77 
Harple, K. G. 

Features of a Process Control 
System Onerated by a Com- 
puter, 4-159 

Harrington, J., Jr. 

A Look into Tomorrow, 5-66 
Heat, 

processing, 5-87; 7-24* 

treating, 5-106 
Hilton, W. R. 

New Equipment—Lease, Rent, or 

Purchase? 6-147 
Hodes, W. 

Filling Glass Ampules, 9-64 
Hoppers, elevating storage, 6-82 
Hunt, 8. J. 

"ee on Numerical Control, 

~67 
Hydraulics, 7-37 
systems. 8-185 


Indexing, in line transfer, problem, 
7-134*; 8-190° 
Indicator, electronic ribbon, 9-16* 
Induction heating line, 6-69 
Information, 
for process control, 4-159 
magnetic drum delay, 7-68 
retieval device, 5-16* 
stornge, magnetic cards, 9-162* 
Inspection, 9-43 
electric teeters, 7-16* 
enamel thickness, prob., 8-190*; 
9-158* 
for automatic assembly, 6-73 
metal sheet grader, 7-13* 


6-91°; 


8-190° 


Investor's rate method, 7-50 
Jacks, electrically positioned, 
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Jobe, R. G. 
Pump Standardization... A 


Dr & Pinning Gear Units, 
8-107 


Keebler, J. C. 
Numerical Control in Automation, 
7-127 
Kuyper, W. W. 
— ung Costs—Who Pays?, 
9 


LaRue, A. J. 
— Automatic Assembly, 
6- 
a packaging lines, 7-74 
wires, tor sirain gages, 5-169 
Lak detection probiem, 5-182* 
Leak testing, 9-43 


equipment, 6-147 

instrument, 8-10* 
Lez, R. G., Jr. 

Features of a Process Control 
System Operated by a Com- 
puter, 4-159 

lit, J. F. 

Winding Stator Assemblies, 7-59 

Limit switches, mounting, 4-74 
Linear systems analysis, 4-168* 
Load ceils, 4-42* 
Loading, tractor-trailers, 8-78 
Logic devices, fluid power, 6-16*° 
Luther, N. 

Memo on Maintenance, 4-71 


Machine tools, 9-53 
evaluating cuttsng tools, 7-138* 
grinder, 4-76; 9-63 
horizontal broach, 7-13* 
keypost milling, 6-72 
— nea cuntrolied, 7-9*; 
pipe end machining, 5-108 
presses, 4-' 
programmug 0 

trolled, 4-58 

special for engine parts, 4-45* 
transfer, 6-45; 9-88 


Machines, 
ampuile filling, 
assemoply, 5-y*; 


8-9", 


9-64 
6-9*, 73; T-10° 
71 


induction heating, 6-69 
marking, 9-28° 
money order . 9-13° 
numer.caliy controiled, 8-70 
packaging, 6-90*; 8-11 
painting, 4-83 
pipe laying, 7-41 
on 5-107 
reading, 6-17° 
» 6-92 
tape applicator, 8-115 
welding, a e 5-106; 6-63; 8-101 
Madigan, J 
Computer controled Process, 
8-181 


Magnetic, 
~ devices, 4-92; 6-91*; 
drum, in data famy: 7-68 
shift register, 8- 
tape control, S10 

Se for automated line, 
4-71 


Management, 
materials eo. 8-192* 
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10° 
Manufacturing research, 6-55, 56; 
8-30° 


Materials for automation, 8-17° 
Mattison, A. 
Continuous Edge Grinding, 4-76 


McRainey, J. H. 
Numerical Control, 8-70 
Measures of proposal worth, 7-46 


‘Control, 8-70 


injection, 7-28* 
lipstick, ‘Tas° 


Compressed Air Systems, 


speed, 7-84 
constant voltage dc, 7-84 
multispeed ac, 7-84 
stator winding, 7-59 
wound rotor ac, 7-84 


Nondestructive testing, 5-176*; 8- 
194* 

Numerical control, 4-51; 6-45; 7- 
127; 8-69, 70; 9-53 name 


APT programming, 
boring depth, 8-24*° 
digital display, 8-36* 
downtime reduction, 8-10* 


for 8-39° 
oe, Soe; 6-26* ; 


7-9"; 


On-off control, 9-54 


Order picking, 6-143 
punched card controlled, 8-102 


Packaging, 

ese sealing, 9-30* 

in wirebound boxes, 6-79 
machines 


rogramming shortcuts, 
Production control, 5-178*; 
Programming, 4-90 

analog device, 8-49* 

checkout systems, 5-30* 


for numerical 
shortcuts for 
4-58 
silicon crystal 
tractor-trailer, 
Proportional, 
control, 9-54 
plus rate control, 9-54 
plus reset control, 9-54 
plus reset plus rate control, 9-54 
Puder, R. W. 
New Equ.pment—Lease, Rent, or 
Purchase? 


?, 6-147 

Pumps, 

centrifugal, 7-130 

positive displacement, 9-87 

vacuum, 6-26* 
Punched cards, 8-70 

at data source, 8-113 

data retrieval ae a 16° 

in batch weighing, 

order picking coi *)-102 
Punched shop order, 6-80 
Punched tape control, 8-70 
Pyrometers, 


Quality control, 5-96; 6-91 
=a for automatic assembly, 
6 


Radiant heat brazing, 5-59 
Reading. machine, 6-17* 
Recorders, 
average & range, 4-86 
9-26° 


Renting, equipment, 6-147 
Reports, production control, 6-80 
Research, 

manufacturing, 6-56 

tax incentive, 4-10*°; 6-55 
Return on investment, calculation, 


7-48 
Riveting, 5-53°; 8-116 
Russell, R. W. 
Applying Electronic Counters, 4-80 
Schneider, F. 
Evaluating Extra Features, 9-152 
hoenberger, R. L. 


Engineering Costs—Who Pays?, 
9-75 


Selecting by numerical] control, 8-86 
—, compressed air systems, 
4-1 
Sensing pressure, 5-97 
Sensors, photocell, 7-30* 
Servo components, book, 6-152° 
Servo system simulator, 4-30*° 
Shitt register, 8-42° 
Shot blasting, 4-06 
Shuchter, J. P. 
EDP in Distribution, 5-167* 
Signal conversion, 8-84 
Soldering, automatic, problem, 
5-182* 
Sorting, 
discrete items, 6-143 
parcels, 8-110 
R. L. 


Static control simulator, 8-16* 
Static control symbols, 5-103 
ishing accuracy, 4-86 


information, 9-149 
Oar 


flow dividing, ov. 


magnet-operated, 
paris a 6-30° 


machine, 
i of cooding 4-51 
= considerations, equipment 
6- 


Temperature, 
measuring devices, 5-87; 8-17* 
sensitive materials, 5-95 


ing Information Delay, 7-68 

on part preparation, prob., 9-158* 
Testing, 9-43 

automatic, 9-81 

aucomotive tr. issions, 9-21* 

for reliability, ° 

insulation breakdown, 7-24* 

nonmagnetic materials, 9-94 
Thermistors, 5-92; 6-24* 
Thermocouples, 5-93; 7-16*; 8-17* 
Thermoelectric cooling, 7-16* 
Thermometers, 

bimetallic type, 5-92 

filled systems, 5-91 

liquid in glass, 5-90 

radiation type, 5-93 

resistance type, 5-92 
Tool aeagns. by numerical con- 

trol, 8- 
Tooling, for simultaneous operations, 
Tracer, electrohydraulic, 9-88 
Transducers, 


analog, 8-82 
angular displacement, 5-30*; 8-36° 


temperature to current, 6-24* 
Transfer devices, 9-37*, 95° 
Transfer machines, 6 

for grinding, 4-76 

numerical control, 8-93 


Ultrasonic cleaning of ee. 9-64 
Unioaders, tractor-trailer, 


Vacuum, 
brazing, 7-24° 
lifters, 7-34* 
pumps, 6-26* 
Value engineering, 5-178* 
Valves, 
control, 7-32* 
electrohydraulie, 8-39° 
Vibration, damping materials, 5-47°* 
Voltage peaking, 4-74 


Wages. 5-66 
Warenousing, 
data processing for, 5-167° 
Gu — system, 6-24*° 
ret. merehandise, 7-54 
Watson, B. C. 
sor Adjustable-Speed Drives, 
7-8 


Weighing, 5-96 
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A 

Accounting, policies on equipment, 
6-56; 7-46 

Actuator, dial gage, 9-24*° 

Adhesives, 5-17* 

Adjustable-speed drives, 7-84 

me ments, for control development, 

4 


Alternators, stator winding, 7-59 
Aluminum conductors, 6-16* 
Analog, 
computation, 8-194* 
programmer, 8-107 
Analysis, 
capital expenditure, 7-46 
chemical elements in process, 9-68 
process stream, 8-183; 9-68 
x-ray emission, 9-68 
X-ray spectrochemical, 9-162* 
Anderman, C. B. 
Photoelectric Control of a Sticky 
Loop, 10-160 
Assembly, 
box closing machine, 6-79 
by numerical control, 8-94 
by riveting, 5-53 
can closures, 7-10* 
machine for reed switches, 5-9* 
of boilers, 6-9* 
preparing for, 6-73 
wire contact relay, 6-73 
with adhesives, 5-17* 
with metal clips, 5-44* 
with spring pins, 8-107 
Athey, 8. 
Memory Techniques, 9-149 
Automation, 
and assembly, 6-73 
and packaging, 7-74 
bibliography, 5-176* 
Canadian study group, 9-26 
equipment proposal evaluation, 
7-46 


NEMA section, 7-26* 
numerical control philosophy, 7-65; 


8-70 
philosophy, 5-66; 6-56, 145; 7-127 


B 
Bank automation, 9-49* 
Barefoot, J. R. 
Engineering Costs—Who Pays?, 
10-82 
Batch weighing, 6-13* 
Belts, conveyor, 10-24* 
Benninghoff, W. E. 
Floating Fixtures Position Cast- 
ings, 10-95 
Bentley, W. H. 
Management Aspects of Numerical 
Control, 10-64 
Blending, 
batch, 10-100 
continuous, 5-77; 9-10* 
liquids, 9-9* 
Bolz, R. W. 
Risk, edit., 10-63 
Manufacturing Research and Capi- 
tal Costs, 6-56 
Promotion announcement, 6-10* 
Bonner, R. H. 
Techniques for Parts 


6- 
Bottle 
8-190* 
Brakes, 
Brazing, 
honeycomb panels, 5-59 
tube assemblies, 7-24* 
Breitsprecher, C. O. 
Controlling Hydraulic 
8-185 
Brown, J. O. 
Using Pressure Switches to Moni- 
tor and Control, 5-97 
Brown, W. B. 
Automatic Induction Heating Line, 


Handling, 
orienting  prob., 


5-36* 


6-156* ; 


miniature, 


Systems, 


Budgeting, 9-162* 
Building block principle, 9-88 
Butterfield, K. C. 
Engineering Costs — Who Pays’, 
9-69 


Calibrator, torque wrench, 8-27* 
Capital expenditure analysis, 7-46 
Cash flow, investment evaluation, 
9-162* 
Charts, heat color, 5-95 
Chromatography, 8-183 
Circuits, printed, 8-33*; 10-16* 
Cleaning, 
metal parts, 9-95 
sonic energy. 6-17* 
ultrasonic, 9-64 
welding seams, 6-63 
Clutches, 
control jack position, 9-80 
miniature, 5-36* 
Coating, 


*Asterisks indicate brief items ap- 
pearing in departments. 
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antifriction for belts, 5-33* 
feeder bowls, 9-10* 
sprayed Teflon, 5-33* 
Combes, J. J. 
Temperature 
5-87 
Competition, 7-45 
Computers, 
control by, 8-181 
for process control, 6-49, 87 
for training scheduling, 8-17* 
terminology, 8-33* 
Conferences, 
AISE iron & steel 
9-21° 
ASM National Metal Congress, 
10-9* 


ISA instrument-automation con- 
ference & exhibit, 9-13* 

manufacturing automation, 5-53 
Continuously synchronizing by nu- 

merical control, 8-86 
= for control developments, 
Controllers, 9-54 
Controlling limits, 

control, 8-86 
Controls, 

ac motors, 8-194* 

adjustable speeds, 7-84 

atmosphere, 8-30* 

by computer, 8-181 

chipboard process, 3-58 

computers, 6-87; 7-16* 

contouring, 10-64 

conveyor system, 7-21*, 54 

count, 6-92 

current, protlem, 5-182* 

development contracts, 5-74 

electrical, 7-80 

electronics in industrial, 8-194* 

electropneumatic, 7-80 

hydraulic, 7-37; 8-185 

injection molding, 6-17* 

inspection machine, 6-91 

material feed, 7-80 

metal rolling mill, 5-107 

modes, 9-54 

motor load, 7-80 

numerical, 8-69, 70; 9-53; 10-31", 


Measuring Devices, 


convention, 


by numerical 


64 
numerically controlled machine 
tools, 5-24; 8-9*, 24*; 10-10* 
optimizing, 10-76 
overload, 5-27* 
pneumatic, 7-80 
pneumatic cam-operated, 8-107 
pressure switches, 5-97 
process, 5-87; 9-68 
production reporting, 
pushbutton, 7-10* 
relays, 9-34*; 10-101 
reversing mill, 10-80 
static control simulator, 8-16* 
temperature, 5-87; 7-80 
thermal overload, 5-27* 
tractor-trailer, 6-67 
transfer machine, 9-88 
voltage digitizers, 7-24* 
weighing, 10-100 
welding, 6-66 
X-ray gaging, 8-115; 9-68 
Conveyors, 
belt, 10-24* 
bulk material, 8-109; 10-94 
flour bags, 7-83 
order picking system, 8-102 
pallet, 8-78 
pneumatic, 8-109; 10-94 
power and free, 7-54 
printing plant, 8-61* 
problem material, 10-80* 
retail merchandise, 7-54 
steel belt, 10-45* 
swivel, 7-83 
Costs, engineering, 9-69; 10-82 
Counters, 6-92 
Crawford, J. E. 
wa — Chromatography”, 
“1 
Cubic handling fixture, 6-69 
Cunningham, J. B. 
Producing Missile 
9-81 


D 
Dallimonti, R. 
Basic Controller 
9-54 
Data handling, 7-68 
Data processing, 5-16*; 6-10*, 
7-26*; 8-113; 9-49; 10-13* 
for distribution, 5-167* 
for engineering departments, 7- 
138° 
tape winder, 10-42° 
train scheduling, 8-17* 
Data storage, 7-68 
Debugging, 9-81 
Depallietizing machines, 10-71 
Depreciation, equipment policies, 
6-56; 7-46 : 
Design, 


6-80 


Components, 


Fundamentals, 


13°; 


of assembly machines, 10-157 
plant, 6-68 
production equipment, 7-37 
Detectors, current & voltage, 6-36* 
Digital to analog converter, 8-17* 
Diode application, book, 6-162* 
Dis: ssembling, pipes from mandrels, 
10-91 
Dispatching, 
by tractor-trailer, 6-67 
towline carts, 8-21* 
warehouse supplies, 6-67 
Dispensing, 
liquid cement prob., 8-190* 
problem materials, 5-77; 9-87 
Downtime, 8-55 
control of, 8-10* 
Drill, miniature, 9-31* 
Drives, 
adjustable-speed, 7-84 
adjustable voltage dc, 7-84 
eddy current, 7-84 
electromagnetic, 7-84 
for numerical control, 8-85 
modified Kraemer, 7-84 
multispeed, 10-13* 
Drying, plastic powder, 6-91* 


E 
Economics, 5-66; 6-55, 147; 9-69 
equipment development, 6-56 
“aoe investment, 7-46; 9-81, 
1 
of numerical control, 8-91; 10-64 
principles of, book, 6-152* 
Education, 5-66 
Efficiency, 8-55 
Elapsed time indicator, 10-39* 
Electrical, 
aluminum conductors, 
controllers, 9-54 
economics of interconnected sys- 
tems, 8-192° 
efficient use considerations, 7- 
138° 
engineering curriculum, 5-178* 
Electrohydraulic tracer system, 9-88 
Electron tube, life factors, 8-192* 
Electronics, 
circuit analysis & synthesis, 8-192* 
components, 5-178*; 9-13° 
Employment, 5-66 
Engineering, 
costs, 6-56; 9-69; 10-82 
d ta, processing of, 10-161 
development contracts, 5-74 
equipment investment evaluation, 
7-46; 9-152 
proposals, 8-55 
Equipment design, 7-37 
Equipment financing, 6-147 
Everett, J. EB. 
Counting for High Speed Control, 
6-92 


6-16° 


F 
Fault indicating relay, 9-34* 
Feeders, 
bulk type, 6-82 
for machine tools, 5-71 
loss-in-weight, 8-110; 9-96 
nonmar type, 6-82 
orienting belt, 6-82 
orientation-type, 6-82 
stack hopper 6-82 
vibratory, 6-82 
Feeding, 
bulk materials, 5-77; 
discrete parts, 6-82 
electronic parts, prob., 
for grinding, 5-86 
mandrels, 10-91 
problem materials, 
steel sheets, 6-63 
steel spring pins, 8-107 
systems, 6-82 
Filling glass ampules, 
Flow, 
control, 6-87 
meters, 6-28* 
Fluid power, controls, 5-176* 
Food processing. 7-86 
Foreign competition, 7-45 
Forging, aluminum, book, 6-152* 
Forming, 
ashestos-cement pipe, 10-91 
hanger-clips, 10-81 
sneedometer housings, 5-107 
Furnaces, 
continuous annealing, 5-106* 
porcelain enameling, 10-81 
vacuum brazing, 7-24* 


7-80; 9-99 
6-156* 


5-77 


9-64 


G 

Gaging, 
atitomatic micrometer, 5-33* ; 8-10* 
diametric, 8-10* 
in nuclear reactors, 8-10* 
thickness, 6-91* 
x-ray emission, 9-68 

Gajda, L. P. 
Engineering Costs—Who Pays?, 

10-84 


Gaudreau, A. T. 

Integrated Case Handling, 
Generators, function, 10-30* 
Grinding, 9-63; 10-51 

sheet edges, 6-63 

synchro shafts, 5-86 
Grinders, numerically 

10-9° 
Gunderson, A. D. 

Applying Building Block Units, 

9-88 


10-71 


controlled, 


H 
Handbook, tool engineering, 7-138* 
Handling, 

a philosophy of, 5-172 

baked goods, 9-95* 

bulk materials, 5-77; 6-9*. 

8-109; 9-9*, 96; 10-91 

by tractor-trailer, 6-67 

cartons, 8-102 

cases, 10-71 

checks, 9-49* 

clay pipe, 9-94° 

coarse starch, 8-109 

coiled wire stocks, 8-115 

container marking, 6-41° 

discrete parts, 6-82 

empty cans, 10-71 

feeding, 8-110 

for external grinder, 9-63 

for grinding, 5-86 

for painting. 6-68 

for pressworking, 6-156* 

for welding. 6-63 

forgings for induction 

6-69 

glass ampules, 9-64 

hot metal sheets, 7-34° 

in packaging, 7-74 

loading, 9-40° 

magnetic conveyor, 6-91°; 7-53 

magnetic feeding. 8-116 

marking. 6-41°; 7-24° 

meta! sheet, 7-13 

pallets, 8-78 

pipe, 7-41 

piston pins, 5-71 

printing plant, 8-61° 

process materials. 5-77; 9-87 

retail merchandise, 7-54 

ship cargo. 6-9* 

small drill problem. 7-134*; 8-190*° 

sorting. 6-143; 8-110 

towline curt system, 8-21° 

vacuum lifters, 7-34* 

vacuum turnover unit, 10-27° 

warehousing. 10-10* 

wirebound boxes, 6-79 
Harper, L. B. 

Dispensing Problem Materials in 

Process, 5-77 
Harrington, J., Jr. 

A Look into Tomorrow, 5-66 
Heat, 

processing, 5-87; 7-24° 

treating, 5-106; 10-95 
Hilton, W. R. 

New Equipment—Lease, Rent, or 

Purchase? 6-147 
Hodes, W. 

Filling Glass Ampules, 9-64 
Hoppers. elevating storage, 6-82 
Hunt, 8. J. 

Commerts on Numerica] Control, 

7-67 
Hydraulics, 7-37 
Positioning device, 10-95 
systems, 8-185 


13°; 


heating 


i 
Indexing, in line transfer, problem, 
7-134*; 8-190* 
Indicator, 
elapsed time, 10-39* 
electronic ribbon, 9-16* 
Induction heating line, 6-69; 10-95 
Information, 
magnetic drum delay, 7-68 
retrieval device, 5-16* 
storage, magnetic cards, 9-162* 
Inspection, 9-43 
electric meters, 7-16* 
enamel thickness, prob., 
9-158"; 10-166" 
for automatic assembly. 6-73 
metal sheet grader, 7-13* 
nonmagnetic materials, 9-94 
tinplate strip, 6-91* 
welded pipe, 8-114 
Instruments, leasing, 8-10* 
Investor’s rate method, 7-50 


8-190°; 


J 
Jacks, electrically positioned, 9-80 
Jobe, R. G. 
Pump Standardization ...A 
User's Concept, 7-130 
Justis, R. G. 
Drilling & Pinning Gear Units. 
8-107 


K 
Keebler, J. C. 
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Numerical Control in Automation, 
7-127 


Kw , WwW. Ww. 
nxineering Costs—Who Pays?, 


L 

LaRue, A. J. 
nen ful Automatic Assembly, 

6-7. 

Layout, packaging lines, 7-74 

Lead wires, for strain gages, 5-169 

Leak detection problem, 5-182*; 10- 
166° 

Leak testing, 9-43 

Leasi 


ng, 
business office equipment, 10-27* 
equipment, 6-147 
instrument, 8-10* 
tA, J. F. 
Winding Stator Assemblies, 7-69 
Loading, tractor-trailers, 8-78 
Logic devices, fluid power, 6-16* 
Loosening, pipes from mandrels, 10- 
91 


M 

Machine tools, 9-53 
evaluating cutting tools, 7-138* 
grinder, 9-63; 10-9*, 51 
horizontal broach, 7-13* 
keypost milling, 6-72 
numerically controlled, 7-9*; 8-9*, 
24°, 70; 10-58*, 64 
pipe end machining, 5-108 
transfer, 6-45; 9-88 

Machines, 
ampule filling, 9-64 
assembly, 5-9*; 6-9*, 73; 7-10* 
automatic chucking, 5-71 


brick pressing. 6-90* 
calendering, 8-115 
cam-controlied index table, prob- 
lem, 7-134* 
coil winding, 7-59 
dip soldering. 9-81 
drilling & pinning, 8-107 
drying, 6-91° 
flexible loading, 9-40* 
induction heating, 6-69; 10-95 
marking, 9-28* 
mixing, 10-16° 
money order issuing, 9-13* 
numerically controlled, 8-70 
packaging. 6-90*; 8-11; 10-10° 
pipe laying, 7-41 
pressworking, 5-107 
reading, 6-17* 
reversing mill, 10-80 
shearing, 6-92 
tape applicator, 8-115 
welding. 5-106; 6-63; 8-101; 10-81*° 
wire forming, 10-81 
Madigan, J. M. 
Computer Controlled Process, 
8-181 
ic, 
conveying devices, 6-91*; 
drum, in data delay, 7-68 
shift register, 8-42* 
tape control, 8-70 
Maintenance, book, 10-168* 
Mallick, B. L. 
Applying Automatic 
Control, 10-76 


Management, 
materials function, 
philosophy, 9-43 

ment considerations, numeri- 
eal control, 8-70; 10-64 

Manufacture of, 
appliances, 9-87 
asbestos-cement pipe, 10-91 
asphalt roofing shingles, 10-94 
automotive ignition equipment, 

5-53 


7-53 


Optimizing 


8-192° 


automotive parts, 5-53; 6-45; 9-43; 
5 


chewing , 5-81 
circuit boards, 6-21*; 9-81 
cosmetics, 7-28* 

diesel engine parts, 7-65 
dies & molds, 5-17* 
electric meters, 7-16* 
electrical coils, 7-24* 
flour, 7-83 

furniture, 5-44* 

gasoline, 5-85 

grinding wheels, 6-13° 

lee cream, 9-9* 

lock keyposts, 6-72 

maple syrup, 10-13* 
missile component, 9-81 
missile fuels, 9-96 
nitrocellulose, 5-83 

paint cans. 8-116 

pelleted feeds, 7-80 

pet food, 5-83 

petroleum products, 6-67 
reed-type switches, 5-9* 
relays, 5-9° 

rifle parts, 9-88 
semiconductor materials, 5-21* 
steel, 7-10* 

steel drum shells, 6-63 
steel strip, 5-27* 
suspension insulators, 6-79 
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synchro shafts, 5-86 

tinplate, 7-68 

tohveco products, 5-84 
5-21° 


oe -blem 


vacuum tubes, 5-21° 

wire spring relays, 6-73 

wound stators, 7-59 
Manufacturing engineering, 5-65 
as Engineering Council, 
Manufacturing research, 6-55, 56; 

8-30° 
Marcy, H. T. 

Processing of Engineering Data, 

10-161 
Materials for automation, 8-17* 
McFerren, E. L. 
Engineering Costs—Who Pays?, 
10-87 
McRainey, J. H. 

Numerical Control, 8-70 
Measures of proposal worth, 7-46 
Measuring, 

high speeds, 6-92 

light scatter, 8-30* 

liquid & gas flow, 6-28° 

pressure, 10-34° 

temperature, 5-87 

torque wrench settings, 8-27* 
Memory devices, magnetic drum, 

5-41° 
Memory drum, 8-110 
Memory techniques, 9-149 
Meyer, K. H. 

Getting oa on Costs & Pay- 


Numerical Control, 8-70 
Mixing machines, 10-16* 
Molding 

injection, 7-28* 

lipstick, 7-28* 


Motors, 
adjustable-speed, 7-84 
constant voltage dc, 7-84 
multispeed ac, 7-84 
stator winding, 7-59 
wound rotor ac, 7-84 

N 

Seeeanetine testing, 5-176*; 8- 
194° 

Numerical control, 6-45; 7-127; 8-69, 
70; 9-53; 10-31° 
APT programming, 6-16* 
boring depth, 8-24* 
digital display, 8-36* 
downtime reduction, 8-10* 
for dimensional inspection, 8&-39* 
machine tools, 5-24*; 6-26°; 7-9°; 

8-9*. 24°. 36°; 10-10° 

machining service. 10-58* 


management 10-64 
of airfoil inspection machine, 9-81 
of multiple torch welder, 9-81 
of test equipment, 9-81 
of three-station machine, 7-65 
of turret drill, 9-81 
rotary tables, 7-9* 
PA changing, 8-9* 
Office, 
cost control, book, 10-168* 
management, book, 10-168* 
On-off control, 9-54 
Operations research, book, 10-168* 
Optimizing control, 10-76 
Order picking, 6-143 
punched card controlled, 8-102 


P 
Packaging, 
bulk liquids, 10-10* 
case sealing, 9-30* 
in wirebound boxes, 6-79 
machines, 6-90*; 8-114 
marking, 7-24*; 9-10° 
philosophy, 7-74 
price marking, 6-41* 
Packing suspension insulators, 6-79 
Painting, 6-68; 7-53; 9-95* 
Palletizing machines, 10-71 
Parcel post sorting, 8-110 
Payoff calculations, 7-48 
Photoelectric, 
cells, 7-30° 
control, 10-160 
press control, 6-90* 
pulse generator, 5-30*; 
Pipe, 
casting process, 10-13* 
labeling, problem, 7-134* 
laying, 7-41 
Pipeline control, 6-87 
Planning, automated line, 8-55 
Pneumatic, 
cp assembler, 5-44° 
evntrollers, 9-54 
drilling & pinning machine, 8-107 
peliet conveyor, 8-78 
Positioning, 
device, problem, 5-182* 
of heavily loaded plates, 9-80 
rough castings, 10-95 
signal converter, 8-17* 
Power supplies, 
m-g sets, 7-84 
static de, 7-84 
Pressure detectors, 5-97 
Printed circuits, for high tempera- 
tures, 8-33* 


6-92 


Process, 
computer control, 6-49 
concrete pipe casting, 10-13* 
control, 8-181; 9-68 
feed pelleting, 7-80 
inert atmosphere, 9-13* 
pipe forming, 10-91 

Production control, 5-178*; 

Programming, 
analog device, 8-49* 
checkout systems, 5-30* 
electric furnace, 5-21* 
tor numerical control, 8-75 
silicon crystal growing, 5-21° 
trsector-traller, 6-67 

Proportional, 
control. 9-54 
plus rate control, 9-54 
Dias reset control, 9-54 
pius reset plus rate control, 

Puder, R W. 

New Equipment—Lease, Rent, or 
Purchase?, 6-147 

Pumps, 
centrifugal, 7-130 
Positive displacement, 9-87 
vacuum, 6-26*° 

Punched cards, 8-70 
at data source, 8-113 
automatic testing, 10-76 
data retrieval device, 5-16* 
in bateh weighing, 6-13* 
order picking control, 8-102 
reversing mill control, 10-80 

Punched shop order, 6-80 

Punched tape, 
control, 8-70 
problem, 10-166° 

Pyrometers, 
optical. 5-94 
radiation, 5-93 

Pyrometric cones, 


9-54 


5-95 


Q 
Quatity control, 5-96; 6-91 
aed for automatic assembly, 6-73 


Radiant heat brazing, 5-59 
Kexding. machine, 6-17° , 
Recorders, 
oral reporting, 9-26° 
retransmitting, 6-87 
strip chart, 10-48* 
PReeording. 9-149 
Rectifiers, silicon controlled, book, 
10- 168° 
Relays, 9-162° 
selecting & specifying, 10-101 
Reliability, 8-55 
in automatic assembly, 6-73 
study of microcircuits, 9-21*° 
transistor test system, 8-27° 
tube aging, 8-10° 
Renting, equipment, 6-147 
Reports, production control, 6-80 
Research, 
manufacturing, 6-56 
tax incentive, 6-55 
Return on investment, 
7-48 
piwvctine, 5-53°; 8-116 
Repeuntee. F. 
Evaluating Extra Features, 9-152 
Schuenberger, R. L. 
Engineering Costs—Who Pays?, 
¥-75 
Selecting by numerical control, 8-86 
Semiconductor circuits, book, 10-168* 
Sensing pressure, 5-97 


calculation, 


EDP in Distribution, 5-167° 
Signal conversion, 8-84 
Smith, Z. 
Using Relay Control Effectively, 
10-101 
Soldering, automatic, problem, 
5-182° 
Sorting, 
discrete items, 
parcels, 8-110 
Speaker, R. L. 
Order Sorting —— 6-143 
Speed reducers, 10-13*, 
Stadtier, W. A. 
Engineering Costs — Who Pays’?, 
Standardization, 
machine tools, 5-53° 
pumps, 7-130 
Standards, transformers, regulators, 
& reactors, 10-16* 
Standish, C. H. 
Automating Assembly, 10-157 
Static control, 
simulator, 8-16* 
symbols. 5-103 
Sterns, R. B. 
Contracting for Control Develop- 
ment, 5-74 
Stokes, W. K. 
Engineering Costs-— Who Pays?, 
10-89 
Storage, 7-74 
information, 9-149 
Strain gages. 5-169* 
Strickland, H. A., dr. 
Se & Obstacles, 
-1 


6-143 


Switches, 
controlled rectifier, 
flow dividing, 6-30* 
magnet-operated, 6-33° 
parts diverting, 6-30*° 
pressure, 5-97 
reed type, 5-9* 
rotary, 10-36* 
semiconductor, 8-24* 
snap-acting, 6-28° 
Switching, static control, 5-103 
Symbols, static control, 5-103 
Systems, engineering course, 5-16° 


8-24° 


T 
Tables, numerically controlled posi- 

tioning, 8-90 
Tape, 

applying pressure sensitive, 8-115° 

contro! of milling machine, 5-24* 

contro! of three-station drilling 

machine, 7-65 

winder. 10-42* 

Tax considerations, equipment costs, 

6-56 
Temperature, 

measuring devices, 5-87; 8-17* 

sensitive materials, 5-95 
Terminology, 

controller, 9-54 

static control, 5-103 
Terwilliger, G. EB. 

Obtaining Information Delay, 7-68 
Test part preparation, prob., 9-158° 
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temperature to current, 6-24* 
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Transfer machines, 6-45 

numerical control, 8-93 
Transistor, applications, book, 
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Unloaders, tractor-trailer, 8-78 
Vv 
Vacuum, 
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heat treating, book, 10-168* 
lifters, 7-34*; 10-27* 
pumps, 6-26° 
Value engineering, 5-178* 
Valves, 
control, 7-32* 
electrohydraulic, 8-39° 
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Wages, 5-66 
Warehousing, 
data processing for, 5-167° 
Gumpertz system, 6-24* 
retail eae, 7-54 
Watson, BE. C 
Applying Adjustable-Speed Drives, 
7-84 


Weighing, 5-96 
bulk materials, 5-77; 9-96 
by numerical control, 8-94 
control, 10-100 
Welding, 5-106* 
gouging torch, 6-34° 
heet exchanger sections, 8-101 
stee! drum shells, 6-63 
steel strip, 10-81 
transistor problem, 6-156*; 
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Strain Gage Use, 5-169 
Wiltrakis, BE. 
A Philosophy of Materials Han- 
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Winding, 
plastic tubing, 9-94 
stator coils, 7-59 
Wire, heating, 10-21° 
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Integrating the Packaging Opera- 
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X-ray, 
emission gage, 9-68 
inspection, 8-114 
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Soviet philosophy, 11-46* 
B 
Balancing, static, 11-83 
Bank automation, 9-49* 
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Butterfield, K. C. 
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9-162* 
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Chyle, J. J. 

New Welding Processes, 11-165 
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weighing, 10-100 
welding, 6-66 
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belt, 10-24* 
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pallet, 8-78 
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retail merchandise, 7-54 
steel belt, 10-45* 
steel sheet handling, 11-66 
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machine 
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Basic Controller 
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10-91 
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towline carts, 8-21* 
warehouse supplies, 6-67 
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problem materials, 9-87 
Downtime, 8-55 
control of, 8-10* 
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Drives, 
adjustable-speed, 7-84; 11-101 
adjustable voltage dc, 7-84 
eddy current, 7-84 
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for numerical control, 8-85 
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Extrusion drying, 11-98 


considerations, 7- 


F 
Fault indicating relay, 9-34* 
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steel sheets, 6-63 
steel spring pins, 8-107 
systems, 6-82 
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sheet edges, 6-63 
Grinders, 

iron ore, 11-74 

numerically controlled, 10-9* 
Gunderson, A. D. 

Applying Building Block Units, 
9-88 


Handbook, tool engineering, 7-138* 
Handling, 
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module boards, 11-70 
nonmagnetic materials, 9-94 
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9-73 


L 
LaRue, A. J. 

— Automatic Assembly, 

6- 

Layout, packaging lines, 7-74 
Leak detection problem, 10-166* 
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Numerical Control, 8-70 
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Mixing machines, 10-16* 
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Nondestructive testing, 8-194° 
Numerical control, 6-45; 7-127; 8-69, 
70; 9-53; 10-31*; 11-27* 
APT programming, 6-16* 
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of three-station machine, 7-65 
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cost control, book, 10-168* 
management, book, 10-168* 
On-off control, 9-54 
Operations research, book, 10-168* 
Optimizing control, 10-76 
Order picking, 6-143 
punched card controlled, 8-102 
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Packaging, 
aluminum cans, 11-27* 
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in wirebound boxes, 6-79 
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Painting, 6-68; 7-53; 9-95° 
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Payne, H. G. 
Temperature Controls—Selection & 
Application, 11-90 
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Phelps, H. B. 
Extrusion Drying Unit, 11-98 
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Photoelectric, 


cells, 7-30° 

control, 10-160 

press control, 6-90° 

pulse generator, 6-92 
Pipe, 

casting process, 10-13* 

labeling, problem, 7-134* 

laying, 7-41 
Pipeline control, 6-87 
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Pneumatic 


clay handling system, 11-86 
controllers, 9-54 
ptr & pinning machine, 8-107 
pallet conveyor, 8-78 
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Timing Devices 
Control, 11-77 

Positioning, 

of heavily loaded plates, 9-80 

rough castings, 10-95 

signal converter, 8-17* 
Power supplies, 

m-g sets, 7-84 

statie dc, 7-84 
Printed circuits, 

tures, 8-33* 
Process. 


analysis, 11-62 

computer control, 6-49 

conerete pipe casting, 10-13* 

control, 8-181; 9-68 

feed pelleting, 7-80 

inert atmosphere, 9-13* 

ore grinding, 11-74 

pipe forming, 10-91 
Procurement, machine, 11-62 
Production control, 6-80 
Programming, 

analog device, 8-49* 

for numerical control, 8-75 

tractor-trailer, 6-67 
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control, 9-54 

plus rate control, 9-54 

plus reset control, 9-54 

plus reset plus rate control, 9-54 
Puder, R. W. 
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Pumps, 
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positive displacement, 9-87 
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at data source, 8-113 
automatic testing, 10-76 
in batch weighing, 6-13* 
order picking control, 8-102 
reversing mill control, 10-80 
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Quality control, 6-91 

Quality for automatic assembly, 6-73 
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Reading, machine, 6-17*° 
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retransmitting, 6-87 
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Recording, 9-149 
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Order Sorting Automated, 6-143 
Special machines, 11-163 
Speed reducers, 10-13*, 16* 
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Tables, numerically controlled posi- 


& Obstacles, 


applying pressure sensitive, 8-115* 
control of three-station drilling 
machine, 7-65 
winder, 10-42* 
Tax considerations, equipment costs, 
6-56 
Temperature, measuring 
8-17"; 11-90 
Terminology, 
control valve, 11-87 
controller, 9-54 
Terwilliger, G. E. 
Obtaining Information Delay, 7-68 
Test part preparation, , 9-158" 
Testing, 9-43 
automatic, 9-81; 10-76 
automotive transmissions, 9-21° 
for reliability, 8-27*° 
insulation breakdown, 
module boards, 11-70 
nonmagnetic materials, 9-94 
numerically controlled machine 
tools, 10-21* 
Thermistors, 6-24* 
Thermocouples, 7-16"; 8-17°; 
Thermoelectric cooling, 7-16* 
Time delay, 11-77 
Timing, 11-77 
Tool changing, by numerical con- 
trol, 8-89 
Tracer, electrohydraulic, 9-88 


devices. 


7-24° 


11-90 


angular displacement, 8-36° 

digital, 8-80 

importance to numerical control, 
8-80 


photocell, 7-30* 

pressure, 10-34* 

pressure differential, 10-24* 

temperature to current, 6-24° 
Transfer devices, 9-37*, 95° 
Transfer machines, 6-45 

numerical control, 8-93 
Transistor, 

applications, book, 10-168* 

silicon unijunction, 11-43* 


U 
Ultrasonic cleaning of ampules, 9-64 


Unloaders, tractor-trailer, 8-78 
Unwind, splicer, 11-10* 


v 


Vacuum, 
brazing, 7-24* 
heat treating, book, 10-168" 
lifters, 7-24*; 10-27* 
pumps, 6-26* 
Valves, 
control, 7-32* 
eentrol, terminology, 11-87 
electrohydraulic, 8-39* 
Vitreous coating of steel, 
Voltmeter, static, 11-42* 
w 
Warehousing, 
Gumpertz system, 6-24* 
retail merchandise, 7-54 
Watson, B. C. 
Applying Nijetanie- eget Drives, 
7-84 


11-66 


Weighing, 
bulk materials, 9-96 
by numerical control, 
control, 10-100 
Welding, 
gouging torch, 6-34* 
heat exchanger sections, 8-101 
new processes, 11-165 
steel drum shells, 6-63 
steel strip, 10-81 
transistor problem, 6-156* ; 
x-ray inspection, 8-114 
Winding, 
plastic tubing, 9-94 
stator coils, 7-59 
Wire, heating, 10-21* 
Wood, W. B. 
Integrating the Packaging Opera- 
tion, 7-74 


8-94 


9-158" 


x 
X-ray, 
emission gage, 9-68 
inspection, 8-114 
Zz 


Zajec, M. 
Future "Special Machines, 11-163 
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A 


Accounting, 
7-46 


policies on equipment, 
Actuator, dial gage, 9-24* 
Adhesive assembly, 12-73 
Adjustable-speed drives, 7-84; 11-101 
Alternators, stator winding, 7-59 
Aluminum cans, 11-27* 
Analog, 
computation, 8-194* 
programmer, 8-107 
Analysis, 
capital expenditure, 7-46 
chemical elements in process, 9-68 
process stream, 8-183; 9-68 
x-ray emission, 9-68 
x-ray spectrochemical, 9-162* 
Anderman, C. B. 
Photoelectric Control of a Sticky 
Loop, 10-160 
Assembly, 
by numerical control, 
can closures, 7-10* 
of circuit breakers, 12-56 
of patch plugs, 12-10* 
transistor welding, 12-55 
welding, 12-41 
with adhesives, 12-73 
with spring pins, 8-107 
Athey, 8. 
Memory Techniques, 9-149 
Automation, 
and packaging, 7-74 
Canadian study group, 9-26 
economic considerations, 12-46 
equipment proposal evaluation, 
7-46 
in distributing house, 12-65 
NEMA section, 7-26" 
numerical control philosophy, 7-65; 
8-70 
philosophy, 7-127 
process analysis and machine pro- 
curement, 11-62 
progress, book, 11-172* 
skills for, 12-146 
Soviet philosophy, 11-46* 


Balancing, static, 11-83 
Bank automation, 9-49* 
Barefoot, J. R. 
Engineering Costs-— Who Pays’, 
10-82 
Belts, conveyor, 10-24* 
Benninghoff, W. EB. 
Floating Fixtures Position Cast- 
ings, 10-95 
Bentley, W. H. 
Management Aspects of Numerical 
Control, 10-64 
Blending, 

batch, 10-100 

continuous, 9-10* 

liquids, 9-9* 

Blower, problem, 11-174* 
Bolz, R. W. 

Production R&D, edit, 12-45 
Bottle orienting prob., 8-190* 
Brazing, tube assemblies, 7-24* 
Breitsprecher, C. O. 

Controlling Hydraulic 

8-185 
Budgeting, 9-162* 
Building block principle, 9-88 
Butterfield, K. C. 
Engineering Costs — Who Pays’, 
9-69 


8-94 


Systems, 


Cc 


Calculating project returns, 12-46 
Calibrator, torque wrench, 8-27* 


expenditure analysis, 7-46 
Cash flow, investment evaluation, 
9-162* 


aluminum billets, 11-80 
copper billets, 12-37* 
Chromatography, 8-183 
Chyle, J. J. 
New Welding Processes, 11-165 


ts, 
pneumatic, 12-13* 
printed, 8-33"; 10-16* 
Clean 


64 
Cletehes, control jack position, 9-80 
Coating, 
feeder bowls, 9-10* 
porcelain, 11-82 
Code recognition, photoelectric, 12-82 


* indicate brief items ap- 
pearing in departments. 


152 


Competition, 

Computers, 
and management, book, 11-173* 
control by, 8-181 
for training scheduling, 8-17* 
scientific, 11-13* 
terminology, 8-33* 

Continuously synchronizing by nu- 
merical control, 8-86 

Control valve terminology, 11-87 

Controllers, 9-54 
temperature, 11-90 

Controlling limits, by 
control, 8-86 

Controls, 
ac motors, 8-194* 
adjustable speeds, 7-84 
atmosphere, 8-30* 
by computer, 8-181 
cascade, 11-74 
computers, 7-16* 
contouring, 10-64 
conveyor system, 7-21*, 54 
electrical, 7-80 
electronics in industrial, 
electropneumatic, 7-80 
hydrvulic, 7-37; 8-185 
igniter, 11-36* 
material feed, 7-80 
modes, 9-54 
motor load, 7-80 
numerical, 8-69,70; 9-53; 

64 


7-45 


numerical 


8-194* 


10-31", 


numerically controlled machine 
tools, 8-9*, 24*; 10-10* 
optimizing, 10-76 
ore feed, 11-74 
pneumatic, 7-80 
pneumatic caim-operated, 8-107 
process, 9-68 
pushbutton. 7-10* 
relays, 9-34"; 10-101 
reversing mill, 10-80 
static balancing, 11-83 
stutic control simulator, 8-16* 
system, electronic, 12-32* 
tempersture, 7-80; 11-90 
terminvulogy, book, 12-154 
time delay, 11-77 
transfer machine, 9-88 
voltuge digitizers, 7-24* 
weighing, 10-100 
welding, 12-41 
x-ray gaging, 8-115; 9-68 
Conveyors, 
belt. 10-24* 
bulk material, 8-109; 10-94 
flour bags, 7-83 
order picking system, 8-102; 12-65 
pallet, 8-78 
pneumntic, 
12-80 
power and free, 7-54; 12-41 
printing plant, 8-61* 
problem material, 10-80* 
retail merchandise, 7-54 
steel belt, 10-45* 
stee] sheet handling, 11-66 
swivel, 7-83 
vertical, 11-10* 
Costs, 
distributing house, 12-65 
engineering, 9-69; 10-82 
Counters, digital readout, 12-10* 
Crawford, J. E. 
Why Process 
8-183 
Cunningham, J. B. 
Producing Missile 
9-81 


8-109; 10-94; 11-86; 


Chromatography?, 
Components, 


Dallimonti, R. 
Basic Controller 
9-54 
Data collection system, 12-54 
Data handling, 7-68 
Data logger, 11-21* 
Data processing, 7-26*; 8-113; 9-49; 
10-13*; 11-9 
computer, 11-13* 
data logger, 11-21* 
for engineering departments, 7- 
138* 
tape winder, 10-42* 
train scheduling, 8-17* 
Data storage. 7-68 
Debugging, 9-81 
Depalletizing machines, 
Depreciation, equipment 
7-46 
Design, 
for automatic assembly, 12-10* 
of assembly machines, 10-157 
production equipment, 7-37 
Digital, 
indicator, 11-16* 
to analog converter, 8-17* 


Fundamentals, 


10-71 
policies, 


Dimensional control, book, 11-173* 

Disassembling, pipes from mandrels, 
10-91 

Dispatching, towline carts, 8-21* 

Dispensing, 
liquid cement prob., 8-190* 
problem materials, 9-87 

Downtime, 8-55 
control of, 8-10* 

Drill, miniature, 9-31* 

Drilling, terminal boards, 12-62 
adjustable-speed, 7-84; 11-101 
adjustable voltage dc, 7-84 
eddy current, 7-84 
electromagnetic, 7-84 
for numerical control, 8-85 
niodified Kraemer, 7-84 
multispeed, 10-13" 

Drying, 
extrusion, 11-98 
synthetic rubber, 11-98 


E 


Economics, 9-69 
equipment investment, 
152 
evaluating projects, 12-46 
of numerical control, 8-91; 10-64 
Efficiency, 8-55 
Elapsed time indicator, 10-39* 
Electrical, 
controllers, 9-54 
economics of interconnected sys- 
tems, 8-192* 
efficient use 
138* 
Electrohydraulic tracer system, 9-88 
Electron tube, life factors, 8-192* 
Electronics, 
circuit analysis & synthesis, 8-192* 
components, 9-13* 
fundamentals, book, 12-154* 
module board testing, 11-70 
Engineering, 
costs, 9-69; 10-82 
data, processing of, 10-161 
equipment investment evaluation, 
7-46; 9-152 
proposals, 8-55 
Equipment design, 7-37 
Exposition, power & mechanical en- 
gineering, 11-10* 
Extrusion drying, 11-98 


F 


Fault indicating relay, 9-34* 
Feeders, 

loss-in-weight, 8-110; 9-96 

moving chain, 12-55 

small parts, prob., 11-179* 
Feeding, 

bulk materials, 7-80; 9-99 

mandrels, 10-91 

steel spring pins, 8-107 
Filled measurement systems, 11-90 
Filling glass ampules, 9-64 
Finishing, abrasive, 12-27* 
Flame, cutting machine, 12-56 
Food processing, 7-86 
Foreign competition, 7-45 
Forming, 

asbestos-cement pipe, 10-91 

hanger-clips, 10-81 
Furnaces, 

porcelain enameling, 10-81 

vacuum brazing, 7-24* 


7-46; 9-81, 


considerations, 7- 


G 


Gage, thickness, 11-21* 
Gaging, 

automatic micrometer, 8-10* 

diametric, 8-10* 

automatic micrometer, 

x-ray emission, 9-68 
Gagliardi, E. J. 

Making Power Circuit Breakers, 

12-56 
Gajda, L. P. 
Engineering 
10-84 
Gaudreau, A. T. 

Integrated Case Handling, 
Generators, function, 10-30* 
Grinders, 

iron ore, 11-74 

numerically controlled, 10-9* 
Grinding, 9-63; 10-51 
Gunderson, A. D. 

Applying Building Block Units, 

9-88 


8-10° 


Costs — Who Pays’, 


10-71 


Handbook, tool engineering, 7-138* 
Handling, 
baked goods, 9-95* 
bourds for sorting, 12-71 
broken-lot orders, 12-65 


bulk clay, 11-86 
bulk materials, 
10-91; 11-74 
cartons, 8-102; 12-65 
cases, 10-71 
checks, 9-49* 
clay pipe, 9-94* 
course starch, 8-109 
coiled wire stocks, 8-115 
conveyor, 11-10* 
empty cans, 10-71 
feeding, 8-110 
for external grinder, 9-63 
glass ampules, 9-64 
hot metal sheets, 7-34* 
in distributing house, 12-65 
in packaging, 7-74 
loading, 9-40* 
magnetic conveyor, 7-53 
magnetic feeding, 8-116 
mail, 12-9 
marking, 7-24* 
metal sheet, 7-13 
pallets, 8-78; 12-65 
pipe, 7-41 
‘plastic pellets, 11-80 
printing plant, 8-61* 
process materials, 9-87 
retail merchandise, 7-54 
sand unloading, prob., 11-174* 
small drill problem, 7-134*; 8-190* 
sorting, 8-110 
steel sheets, 11-66 
towline cart system,-S-21* 
trailer loader-unloader, 12-21* 
unwind, splicer, 11-10* 
vacuum lifters, 7-34* 
vacuum turnover unit, 
warehousing, 10-10* 
web materials, 11-101 
Hardy, EB. J. 
Mechanization 
12-65 
Heat, 
processing, 7-24*; 11-82 
treating, 10-95 
Hodes, W. 
Filling Glass Ampules, 9-64 
Honing, 11-53 
Hunt, 8. J. 
Comments on Numerical Control, 
7-67 
Hydraulics, 7-37 
positioning device, 10-95 
systems, 8-185 


8-109; 9-9*, 96; 


10-27" 


for Distribution, 


Igniter control, 11-36* 
Indexing in line transfer, problem, 
7-134"; 8-190 
Indicator, 
digital, 11-16* 
elapsed time, 10-39* 
electronic ribbon, 9-16* 
Induction heating line, 10-95 
Information, 
magnetic drum delay, 7-68 
storige, magnetic cards, 9-162* 
Inspection, 9-43 
electric meters, 7-16* 
enamel thickness, prob., 
9-158"; 10-166" 
metal sheet grader, 7-13* 
module boards, 11-70 
nonmagnetic materials, 9-94 
photoelectric, 12-82 
welded pipe, 8-114 
Instruments, leasing, 8-10* 
Investment, project consideration, 
12-46 
Investor's rate method, 7-50 


a 


Jacks, electrically positioned, 9-80 
Janson, J. ° 
Joining With Adhesives, 12-73 
Jobe, R. G. 
Pump Standardization ... A 
User’s Concept, 7-130 
Justis, R. G. 
Drilling & Pinning Gear Units, 
8-107 


8-190° ; 


Keebler, J. C. 
Numerical Control in Automation, 
7-127 
Keyboard, keyless, 12-54 
Kuyper, W. W 
Engineering 
9-73 


Costs — Who Pays’, 


L 


Larew, J. J. 
Doing the Job with Photoelectrics, 
12-82 


Layout, packaging lines, 7-74 
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Leak detection problem, 10-166* 
Leak testing, 9-43 
Leasing, 
business office equipment, 10-27* 
industrial, 11-13* 
instrument, 8-10* 
welding machines, 12-13* 
Lee, F. J. 
Skills for Automation, 12-146 
A. 


a. 
Process Analysis ‘& Machine Pre- 
curement, 11-62 
Lit, J. F. 

Winding Stator Assemblies, 7-69 
Loading, tractor-trailers, 8-78 
Loosening, pipes from mandrels, 10- 

91 
Lubricant, 


Machine tools, 9-53; 11-163 
evaluating cutting tools, 7-138* 


vearing, 11-21* 


numerically controlled, 7-9* ; 
24*, 70; 10-58*, 64; 12-56 
Soviet, 12-37* 
transfer, 9-88 
Machines, 
adhesive assembly, 12-73 
ampule filling, 9-64 
assembly, 7-10* 
assembly -welding, 
balancing, 11-83 
calendering, 8-115 
cam-controlled index table, 
lem, 7-134" 
casting, 12-37", 80* 
coil winding, 7-59 
dip soldering, 9-81 
drilling & pinning, 8-107 
flexible loading, 9-40* 
induction heating, 10-95 
marking, 9-28* 
mixing, 10-16* 
money order issuing, 9-13" 
numerically controlled, 8-70 
packaging, 8-11; 10-10* 
painting, 12-81* 
pipe laying, 7-41 
reversing mill, 10-80 
riveting, 12-81* 
Soviet rotor lines, 11-46° 
tape applicator, 8-115 
testing module boards, 11-70 
welding, 8-101; 10-81*; 12-80* 
wire forming, 10-81 
Madigan, J. M. 
Computer Controlled 
8-181 
Magnetic, 
amplifiers, book, 11-172* 
conveying devices, 7-53 
drum, in data delay, 7-68 
ink processing, 11-13* 
shift register, 8-42* 
tape control, 8-70 
Maintenance, book, 10-168* 
Mallick, B. L. 
Applying Automatic 
Control, 10-76 
Management, 
industrial research, book, 
materials function, 8-192* 
philosophy, 9-43 
process analysis & machine pro- 
curement, 11-62 
Management considerations, numeri- 
cal control, 8-70; 10-64 
Manufacture of, 
appliances, 9-87 
asbestos-cement pipe, 10-91 
asphalt rooting shingles, 10-94 
automotive parts, 9-43; 10-51; 
53; 12-41 
ball studs, 11-53 
battery separators, 11-101 
beer, 10-71 
cans, 12-21* 
circuit boards, 9-81 
cosmetics. 7-28* 
diesel engine parts, 7-65 
electric meters, 7-16* 
electrical coils, 7-24* 
flour, 7-83 
glass coated silos, 11-66 
glass coated steel, 11-66 
ice cream, 9-9* 
maple syrup, 10-13* 
missile component, 9-81 
missile fuels 9-96 
module boards, 11-70 
paint cans, 8-116 
pelleted feeds, 7-80 
porcelain cookware, 11-82 
power circuit breakers, 12-56 
rifle parts, 9-88 
steel, 7-10* 
synthetic rubber, 11-98 
terminal bowrds, 12-#2 
tinplate, 7-68 
type problem, 10-166* 
universal joint spiders, 10-51 
wound stators, 7-59 
Manufacturing research, 8-30* 
Marcy, H. 
Processing ‘of Engineering 
10-161 
Marking, etching ink, prob. 


8-9°, 


12-55 


prob- 


Process, 


Optimizing 


11-173* 


11- 


Data, 
.. 11-174" 
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Materials for automation, 8-17* 


Press, precision blanking, 12-30 


Mathematics, dimensional analysis, Printed circuits, for high tempera- 


books, 11-172* 
Matthews, D. L. 

Extrusion Drying Unit, 11-98 
McFerren, EB. L. 


Engineering Costs — Who Pays?, 


10-87 

McRainey, J. 

Numerical Control, 8-70 
Measures of proposal worth, 7-46 
Meas: 

gage, 11- 21° 

light seatter, 8-30* 

pipe thickness, 12-64 

pressure, 10-34*° 

torque wrench settings, 8-27* 

voltmeter, 11-42* 
Memory drum, 8-110 
Memory techniques, 9-149 
Meters, 

air flow, 11-27* 

use of, book, 12-154* 
Meyer, 


Getting a Grip on Costs & Pay- 


off, 7-46 
Miller, L. D. 
Numerical Control, 
Milling, 11-53 
Mixing machines, 
Molding, 
ujeecuon, 7-28* 
lipstick, 7-28* 


8-70 
10-16* 


adjustable-speed, 7-84 
constant voltage dc, 7-84 
multispeed ac, 7-84 
selection book, 12-154* 
stator winding, 7-59 
wound rotor ac, 7-84 


N 


Nondestructive testing, 8-194* 
Numerical control, 7-127; 
9-53; 10-31"; 11-27* 
boring depth, 8-24* 
digital display, 8-36* 

downtime reduction, 8-10* 

for dimensional inspection, 8-39* 

machine tools, 7-9*; 8-9*, 
36*; 10-10* 

machining service, 10-58* 

management aspects, 10-64 


airfoil inspection machine, 9-81 


multiple torch welder, 9-81 
test equipment, 9-81 
three-station machine, 7-65 
turret drill, 9-81 
positioning system, 
rotary tables, 7-9* 
tool changing, 8-9* 


11-30* 


Oo 


Office, 
cost control, book, 10-168* 
management, book, 10-168° 
On-qff control, 9-54 
Operations research, book, 
Optimizing control, 10-76 
Order picking, 12-65 
punched card controlled, 8-102 


10-168* 


Packaging, 
aluminum cans, 11-27* 
bulk liquids, 10-10* 
ese sealing, 9-30* 
machines, 8-114 
mairking, 7-24*; 9-10* 
philosophy, 7-74 

Painting, 7-53; 9-95*; 12-81* 

Palletizing machines, 10-71 

Parcel post sorting, 8-110 

Paybacks, 12-46 

Payne, H. G. 


Temperature Controls—Selection & 


Application, 11-96 
Payoff calculations, 7-48 
Phelps, H. B. 

Extrusion Drying Unit, 11-98 
Photocomposer, punched tape, 
Photoelectric, 

cells, 7-30* 

control, 10-160; 12-82 
Pipe, 

c.sting process, 10-13* 

labeling, problem, 7-134* 

laying, 7-41 
Planning, automated line, 8-55 
Plating of, 

cults, 12-27* 

Pneumatic, 

circuit analysis, 12-143 

clay handling system, 11-86 

controllers, 9-54 


drilling & pinning machines, 8-107 


pallet conveyor, 8-78 
Ponstingl, J. C. 

Timing Devices 

Control, 11-77 

Positioning, 

of heavily loaded plates, 9-80 

rough castings, 10-95 

signal converter, 8-17* 
Post office automation, 12-9* 
Power supplies, 

m-g sets, 7-84 

static de, 7-84 


8-69, 70; 


24°, 


11-9* 


printed & etched cir- 


for Automatic 


tures, 8-33* 


adhesive assembly, 

analysis, 11-62 

concrete pipe casting, 10-13* 

control, 8-181; 9-68 

feed pelleting, 7-80 

inert atmosphere, 9-13* 

ore grinding, 11-74 

pipe forming, 10-91 

potting, 12-24* 

scrap reclamation, 12-24* 
Procurement, machine, 11-62 
Programming, 

analog device, 8-49* 

for numerical control, 

punched cards, 12-21* 
Proportional, 

control, 9-54 

plus rate control, 9-54 

plus reset control, 9-54 

plus reset plus rate control, 
Pumps, 

centrifugal, 7-130 

positive displacement, 9-87 
Punched cards, 8-70 

at data source, 8-113 

automatic testing, 10-76 

order picking control, 8-102 

reversing mill control, 10-80 
Punched tape, 

control, 8-70 

photo composer, 11-9* 

problem, 10-166* 


Reader, badge, 12-54 

Recorders, 
oral reporting, 9-26* 
strip chart, 10-48* 

Recording, 9-149 

Rectifiers, silicon controlled, book, 
10-168* 

Relays, 9-162* 
electro-optical, 11-33*; 
selecting & specifying, 

Reliability, 8-55 
engineering, book, 11-173* 
study of microcircuits, 9-21* 
transistor test system, 8-27* 
tube aging, 8-10* 

Research, manufacturing, 12-45 

Resistance bulbs, 11-90 

Return on investment, 
7-48; 12-46 

Riske, G. 

Analyzing Pneumatic 
Flows, 12-143 

Riveting, 8-116; 12-81* 

Rubin, : 

Testing Subassemblies, 11-70 


Ss 


Schneider, F. 

Evaluating Extra Features, 9-152 
Scheenberger, R. L. 

Engineering Costs—Who Pays’, 

9-75 
Selecting by numerical control, 8-86 
Semiconductor circuits, book, 10-168* 
Sensors, photocell, 7-30"; 12-82 
Shearing, prob., 11-174* 
Shift register, 8-42* 
Shot blasting, 12-56 
Signal conversion, 8-84 
Smith, Z. 
Using Relay Control Effectively, 
10-101 
Sorting, 

by length, 12-71 

parcels, 8-110 

photoelectric control, 12-82 
Soviet automation, 11-46*; 12-37* 
Special machines, 11-163 
Speed reducers, 10-13", 16* 

Sphere generating, 11-53 
Spraying, 

adhesives, 12-73 

porcelain coatings, 11-82 
Stadtler, W. A. 

Engineering Costs-—— Who Pays’, 

9-77 
Standardization, pumps, 7-130 
Standards, transformers, regulators 

& reactors, 10-16* 

Standish, C. H. 

Automating Assembly, 10-157 
Static balancing, 11-83 
Static control, simulator, 
Stokes, W. K. 

Engineering 

10-89 
Storage, 7-74 

information, 9-149 
Stout, T. C. 

Evaluating 

12-46 
Switches, 

controlled rectifier, 8-24* 

rotary, 10-36* 

semiconductor, 8-24* 

snap-acting, 6-2S8* 


T 


Tables, numerically controlled posi- 
tioning, 8-90 


12-73 


8-75 


9-54 


12-82 
10-101 


calculation, 


Circuit 


8-16* 
Costs -—— Who Pays’, 


Project Economics, 


Tape, 
applying pressure sensitive, 8-115* 
perforating, 12-27* 
winder, 10-42* 

Tape control, 
drilling machine, 12-16* 
of 3-station drilling machine, 7-65 
terminal board drilling, 12-62 

Telephone data transmission, 12-10* 

Temperature, measuring devices, 
8-17*; 11-90 

Terminology, 
control valve, 11-87 
controller, 9-54 

Terwilliger, G. E. 

Obtaining Information Delay, 7-68 
Test part preparation, prob., 9-158* 
Testing, 9-43 

automatic, 9-81; 10-76 

automotive transmissions, 9-21* 

circuit breakers, 12-56 

for reliability, 8-27* 

insulation breakdown, 7-24* 

module boards, 11-70 

nonmagnetic materials, 9-94! 

numerically controlled machine 

tools, 10-21* 

Thermocouples, 7-16*; 8-17*; 

Thermoelectric cooling, T- 16* 

Time delay, 11-77 

Timing, 11-77 

Tool changing, 
trol, 8-89 

Tracer, electrohydraulic, 9-88 

Transducers, 
analog, 8-82 
angular displacement, 8-36* 
digital, 8-80 
importance to numerical control, 

8-80 

photocell, 7-30*; 

pneumatic, 12-30* 

pressure, 10-34* 

pressure differential, 

Transfer devices, 9-37*, 

Transfer machines, 
numerical control, 8-93 

Transistor, 
applications, book, 10-168* 
assembly, 12-55 
silicon unijunction, 

Trucks, industrial, 


S 


Ultrasonic cleaning of ampules, 9-64 
Unioaders, tractor-trailer, 8-78 
Unwind, splicer, 11-10* 


v 


Vacuum, 
brazing, 7-24* 
heat treating, book, 
lifters, 7-24*; 10-27* 
Valves, 
control, 7-32* 
control, terminology, 11-87 
electrohydraulic, 8-39* 
Vitreous coating of steel, 
Voltmeter, static, 11-42* 


w 


Warehousing, 
7-54 
Watson, B. C. 
— Adjustable-Speed Drives, 
Webber, W. W. 

Making Power Circuit Breakers, 
12-56 
Weber, J. W. 
Evaluating 
12-46 

Weighing, 
bulk materials, 9-96 
by numerical control, 8-94 
control, 10-100 
Welding, 
assembly machine, 12-55 
auto floor pans, 12-41 
heat exchanger sections, 
12-80° 
new processes, 11-165 
steel strip, 10-81 
tank assemblies, 12-56 
transistor problem, 9-158* 
x-ray inspection, 8-114 
Winding, 
plastic tubing, 9-94 
stator coils, 7-59 
Wire, heating, 10-21* 
Wood, . B. 
Integrating the Packaging Opera- 
tion, 7-74 
Woodward, R. B. 
Tape Control Sparks Process Re- 
vision, 12-62 


11-90 


by numerical con- 


2-82 


10-24* 


95*; 12-41 


11-43* 
12-65 


10-168* 


11-66 


retail merchandise, 


Project Economics, 


8-101; 


x 


X-ray, 
emission gage, 9-68 
inspection, 8-114 


thickness gage, 12-64 


Zajac, M. 
Future Special Machines, 11-163 
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